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HARLAND AND WOLFF'S WORKS AT BELFAST. 


Ir is difficult to understand how anyone should have 
decided, in the first instance, to start steel shipbuilding 
in Belfast. Granted that its position so far as access to 
the sea is concerned is suitable, there remains the 
hard fact that practically every ounce of material required 
in the construction has to be imported. Ireland may be 


area covered by the works was about 33 acres, to- 
day they spread over more than eighty acres. In 1859 
they employed 44 men, now they find work for 12,000. 
How great a change there has been even since the year 
1879 may be gathered from a comparison of Figs. 1 and 
2, the latter of which shows the area covered at that time, 
and the first the extent of the works at the present day. 
Two or three years after starting, Mr. Harland was joined 
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information regarding the management which we must 
give. Lord Pirrie, as chairman of the company, is in 
supreme command, and under him, each being responsi- 
ble for one particular department, are six directors—the 
Right Hon. A. M. Carlisle, general manager; Mr. W. J. 
Pratten, consulting engineer; Mr. J. W. Kempster, elec- 
trical engineer and expert; Mr. T. Andrews, naval archi- 
tect; Mr. G, Cuming, managing engineer; and Mr. R. 
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regarded as producing no coal, no iron, and no copper. 


It has no works to make plates, even if the iron and the | 


coal were there. It must, in fact, have seemed almost 
like madness when Mr. E. J. Harland—as he then was— 
put up in 1859 the first shops of what was to become, and 
is now, one of the finest shipbuilding works in the world. 
This must have seemed all the more so as a large portion 
of what is now covered with busy shops was simply a 
Swamp, and what was not actually a swamp was river 
silt and mud. Yet that Mr. Harland knew perfectly well 
what he was doing is amply evidenced by the wonderful 
position which this large Belfast shipbuilding firm holds 
at the present day. 

The history of the firm of Harland and Wolff may 
be outlined in a very few sentences. The works were 
originally started by Mr. Edward J. Harland in the year 
1859—just fifty years ago, so that in this year 1909 the 
firm celebrates its jubilee. 
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by Mr. G. W. Wolff. These two worked together alone 
till the year 1874—thirty-five years ago—when three 
others were taken into partnership—Messrs. W. J. Pirrie, 
W. Wilson, and A. Wilson. The last named of the three 
retired shortly after joining the firm. 
Edward Harland died, and in 1904 Mr. W. Wilson died 
also. Mr. Wolff retired some two or three years ago, and 
sold out his interest. Lord Pirrie, as he became in 1906, 
now alone remains of those we have named, and he is 
chairman and principal in the business, which was 


years ago. The capital of the company is £600,000, 
divided into 600 shares of £1000 each. 

Such, then, is the history in brief of the company. A 
volume might, in reality, be written upon it, and upon the 
men who have made it what it is; but our business is not 
so much with the men as with what they have produced. 
Before going on to this, however, there is one piece of 
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| Crighton, manager of the new works at Southampton. 
| | The chairman of these directors is the Right Hon. A. M. 
| Carlisle, and on him devolves largely the general manage- 
| ment of the whole business. It would be improper for us 
in any way to particularise, but this we may be per- 
mitted to remark, namely, that Lord Pirrie has as his 
immediate supporters an uncommonly able body of men, 
who are accustomed to do and, if need be, to dare. 
Having regard to the fact that this is the jubilee year 
of the firm, and that recently very considerable additions 
have been made not only to the works themselves but 
also to the shipbuilding facilities, the present time would 
appear to be remarkably suitable for putting a description 
of this establishment before our readers; and this we 
propose to do in the following special article. We have 
recently been afforded every facility for obtaining par- 
ticulars of the works, and we desire at the outset to 
tender to Messrs. Harland and Wolff, and to all the 
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members of their staff with whom we had the pleasure 
of coming into contact, our sincere thanks for the kind- 
ness and courtesy with which we were received on every 
hand, and for the readiness with which all the informa- 
tion for which we asked was supplied to us. 

In describing an undertaking such as_ that of 
Harland and Wolff, Limited, there is always the difficulty 
of where best to begin. Perhaps, however, the most 
rational course is to start with the offices. It will not be 
necessary to describe them in detail, but there are certain 
points in connection with their arrangement and manage- 
ment which well merit attention. Dey time recorders 
are used throughout for all the officials and clerks. The 
work is divided up into five main departments, and in 
order that the letters as they arrive may be delivered 


promptly to that department to which they severally ' 





so wo 





Scale of feet 


No. 1 has reference to the main offices, and to these we have 
already drawn attention. Shop No. 2 is devoted to joiners’ 
work, the shop being divided into two bays with a gal- 
lery. In this shop—Fig. 6—ali sorts of wood constructional 
work in connection with shipbuilding is carried out, in- 
cluding doors, partitions, &c. On the ground floor the tools 
comprise saws, planers, drills, moulding machines, Xc., 
while the gallery is devoted to much the same class of 
work, and has very much the same class of tools. We 
noticed that the Cyclone exhaust system was fitted to the 
machines for removing the sawdust, &c., and we shall 
have something to say later on as to the way in 
which this waste material is dealt with. This shop is 


| constructed of a wood framework covered with corru- 
| gated iron. 


Shop 2a is placed over shops 3 and 4, which are imme- 
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Fig. 2—THE WORKS AS THEY WERE IN 1879 


are directed, four secretaries are employed, whose duty 
it is to read through these letters and sort them, stamp- 
ing them with a separate mark and number and placing 
them in movable receptacles, which are taken at frequent 
intervals to the departments to which they belong. 
There is a central telephonic and telegraphic exchange, 
through which all messages, whether they be for the out- 
side or whether they are inter-departmental, must pass, 
and copies of such messages which are going out of the 
works are kept and filed. This exchange is kept private, 
and no one who has not special business in itis allowed 
to enter it. 

- The various departments have, of course, their sub- 
divisions, and each sub-division has its own room. Thus 
in passing along a well-lighted passage-way with rooms 
on either side divided off with partitions which do not 
reach to the ceiling one reads on glazed doors such in- 


scriptions as “ Shipbuilding,” “ Cashier,” “ Steel and Iron,” | 


“ Works,” “Stores,” “General Office,” “ Engineering,” 
“ Paints,” “ Timber,” “ Letters,” “ Admiralty,” “ Drawing- 
office,’ &c. The staff numbers between 400 and 500. 
Views of one of the finest rooms in the offices, and of one 
of the drawing-offices are given in Figs. 4 and 5, page iii. 

There are various drawing and designing offices, but 
we need not draw special attention to these, though we 
must not forget to mention a clever device which has 
been designed by Mr. Carlisle for use in the department 
where the plating of vessels is worked out. Itis the 
custom of Messrs. Harland and Wolff to construct in 


wood a longitudinal half model of each vessel which they | 


are about to build. These models are constructed to a 
scale of fin. to 1ft. In times gone by it was possible to 
manipulate these models and to turn them into the 


positions required by the plating designers by hand, but | 


the sizes of vessels, and hence of the models, has of late 
increased to such an extent thatit has become necessary to 


provide a special frame in which they might be mounted | 
Such an | 


turned to and held at any desired angle. 
apparatus was designed by Mr. Carlisle, and was in use 
at the time of our visit. It consists of an oblong table 
on which the model is mounted about breast high. By 
an arrangement of worm and worm wheel, gear wheels 
and racks, the model can be revolved on its longitudinal 
axis, and stops in any position in which it may be placed. 


The advantage of an apparatus such as this will be | 
realised when it is said that the half model of a vessel | 


like the Olympic weighs nearly } ton. Ordinarily it 


would require about eight men to shift it. 


The works themselves are exceedingly well situated, as | 


will be realised on reference to the map—Fig. 3, where 


the area covered by them is coloured full black. They | construction, with a roof of the same material, and there | 


diately to be mentioned. It is also devoted to joinery 
and cabinet-making, and contains such machines as saws, 
drills, planers, &c. In this are made, besides other things, 
the lavatory arrangements for cabins, and a great deal of 
other kinds of wood work, mouldings, &c. 

Shop No. 8—see Fig. 7—is the mast shed, which at the 
time of our visit was devoted entirely to the manufacture of 
stee] masts ; one mast in particular, that for the Megantic, 
one of the two first boats with which the White Star Line 
is to enter on the Canadian service, being especially notice- 
able by reason of its great length and its graceful tapering 
form. Adjoining the mast shed is the beam shop, No.4. Here 
beams, rails, plates, angles, cement, &c., are stored. There 
are two overhead electrically-driven and hand cranes, and 
lines of standard gauge rails traverse the shop, which has 
a concrete floor throughout. The building is of wood 


| 


driven by an Allgemeine motor of 5 horse-power, and th 

fumes are carried away by an arrangement of ducts placed 
overhead. The motive power for the tools is obtained 
from one motor, which is suspended from the ceiling of 
the shop. Narrow-gauge lines run in different direction 

in the shop. Here we may usefully mention that ‘hans 
is connection with the railway systems in Ireland by 
means of lines laid down Queen’s-road, which branch into 
all parts of the works and yard. 

Shops Nos. 6 and 7 refer more properly to the envinegy. 
ing side of the works, and although they come next jn 
numerical order, we may well defer reference to them 
until later, and we come, therefore, to shop No. 8, which 
is an entirely new erection, and which is furnished with 
a very excellent series of tools. It is one of Several 
platers’ sheds, and it has been newly erected because part 
of the site which was occupied by the shop the place of 
which it has taken was required for the construction of 
slips Nos. 2 and 8. Shop No.8 is known by the name 
of the north platers’ shed, and it is of wood construction 
It contains numerous heavy punching and sh -aring 
machines, each with its own motor and jib cranes, each 
jib having a scale balance beam with tackle for dealing 
with plates, kc. We noticed also a fine angle-bending 
machine by Hugh Smith and Co., of Possil \Vorks 
Glasgow, and also a large hydraulic shearing machine, by 
J. Cameron, of Manchester. Very noticeable too were 
two plate rolls, both of them made by Shanks. (ne of 
these could take in work up to 80ft. wide. The two 
machines were driven off a countershaft, which itself 
received its motion by means of seven ropes from a 
100 horse-power three-phase Westinghouse motor 





mounted on a concrete pier. The further equipment of 
| this shop includes punching and shearing machines— 
| the majority being by J. Bennie, of Glasgow—manhole 
and porthole presses, hydraulically worked ; and numer. 
ous jib cranes for dealing with the work passing through 
|the shop, and for carrying the hydraulic riveters, 
| Pneumatic hoists are arranged near many of the 
machines. We must not forget to mention an excep- 
| tionally fine right-angled plate planing machine by 
| Hetheringtons. Thisis provided with hydraulic grippers 
for holding the plate, and has two motors for working 
| the tool carriage on either arm of the right angle. A 
| scarfing and bevelling machine by Shanks also calls for 
special mention, as also doa large and a smaller hydraulic 
plate bending machines by Hugh Smith. There are 
also angle straightening machines, drilling and recessing 
machines, and a number of other scarfing and shaping 
| machines by Hugh Smith, A. and W. Smith and Co. It 
may be explained that this shop is intended to supply ma- 
terial for the vessels which are built on slips 1, 2, and 3, and 
is, therefore, well placed as regards situation. It is served 
by a network of narrow and standard gauge lines, the 
floor in parts being of cobbles and in others merely of 
beaten earth. There is a large marking-off floor, and 
large hammering beds for hot bending, &c. The ouiside 
of this shop is equipped with various hydraulic and other 
cranes for dealing with the materials as they go in and 
out, and near by is a powerful revolving hydraulic jib 
crane for lifting material off or on to trucks wheeled 
underneath its jib. The space between this shop and 
shops Nos. 9 and 10 is taken up with stores of angles 
plates, kc. Tar and naphtha storage sheds are also given 
|a position here. Views in and about the north platers'’ 
shed are given in Figs. 12, 13, 14, and 15. 
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¥ Fig. 3—THE POSITION IN BELFAST OF HARLAND AND WOLFF’S WORKS 


Shops 9 and 10 are the west platers’ shed and the 


are built on what is called Queen’s Island, on one side of | is an annexe to it made by fish-bellied girders carried on | smiths’ shop, and they may for the purposes of descrip- 
them being the Victoria Channel, and on the other the | cast iron uprights, and bere there are punching, shear- | tion be regarded as a single shop. They are intended to 
Musgrave Channel. Both of these unite in the New | ing, riveting, and other machines necessary for the | provide for the wants of slips 5 to 7 inclusive, and they 


Channel, which has direct access to Belfast Lough, and 
thence to the sea. 
though all the raw material has to be imported, there are, 
at least, excellent facilities for receiving and unloading it 
on its arrival. For practical purposes the works may be 
considered as being divided into two separate parts—(1) 
shipbuilding, and (2) engineering. 


In discussing the plan—Fig. 1—it will perhaps be as | work is carried out. 


well to adhere to this classification. In this way we shall 
be able to deal with each portion with reference to the 
number it bears in the books of the firm. These numbers, 
from 1 to 53, will be found to be reproduced on the plan. 


It will therefore be appreciated that | 





| special work to which this shop is devoted. 


| belong to the older part of the establishment. Their 


Shop No.5 hasa plumbers’ shop below and the mould loft | equipment cannot, however, in any sense be described as 
above it—Figs.9and8. In thelatter, which has a splendid | old-fashioned, because it is not, and it contains some very 
floor, the lines of the vessels are laid out, and at the time | fine tools indeed. They are for the most part similar to 
of our visit an object of interest was the setting out of the | those which we have described as being in shop No. 8, 


rudders for one of the large White Star liners. In the 


| plumbers’ shop below every kind of plumbing and pipe 


The machinery, which is all elec- 
trically driven, comprises cold saws, punching and shear- 
ing machines, screwing, drilling, and bending machines, 
lathes, and jib cranes. There is a number of smiths’ 
fires, the blast for which is provided by a Gunther blower 





|and such as are usually found in_ shipbuilding 
| works. Many of them have their own separate motors, 
| but in one noticeable case a number of tools are run from 
| a countershaft, which is itself driven off by eight ropes 
from a 100 horse-power three-phase motor working at 
440 volts and 600 revolutions per minute. It was 
supplied by the Westinghouse Company, and is mounted 
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on a conerete pier. Other tools besides those already 
mentioned are @ forging machine, with its own furnace ; 
a specially fine triple punching, shearing, and stamping 
machine by Bennie; a large plate edge planing machine 
by Hugh Smith ; drilling and countersinking machines ; 
and a large oil rivet furnace. A particularly interesting 
machine is a heavy plate bender made by Hugh Smith. 
s hydraulically worked, and comprises a long 


Ecndteal shaft carried in bearings on rocking arms. 
The plate to be manipulated is held in between grips by a 


series of wedges, which are pushed up a number of 
inclines by hydraulic cylinders. The bending is brought 
about by the shaft above mentioned being made to bear 
against the plate when it is held as above described. 
There is a large equipment of furnaces and bending rolls of 





Fig. 4—THE CONSULTATION ROOM 


various sizes, and angle iron benders and straighteners of 
different sizes. Standard and narrow-gauge lines of railway 
traverse the shop in all directions. The shop itself is of wood 
construction— see Fig. 10. There is no overhead crane, but 
there are numerous jib cranes, some of these being provided 
with hydraulically worked monkeys. The smiths’ portion 
of the shop, Fig. 11, which is practically surrounded by the 


platers’ shop, has a large number of smith’s hearths— | 


between forty and fifty of them. The blast for these is 
provided by means of a Roots blower, and the products 
of combustion are removed by means of a fan and a 
series of trunk pipes. Another part of the equipment 
consists of six pneumatic hammers, which we saw doing 
most excellent work. The tools are mostly drills, while 
there are numbers of jib cranes. In this shop a quantity 
of iron of various shapes and sizes is kept on racks of 
somewhat peculiar form. 

Shop 11 is a general store and calls for no comment. 
Near by is shop 12, which is another platers’ shed, and it 
occupies the bottom floor of the building marked 12 and 





Fig. GB—THE JOINERS’ SHOP 








and decoration of ships, and we may say that some of 
this is of the most elaborate and ornamental description. 
The tool equipment of the shops includes power-worked 
saws, planers, moulders, lathes, &c., and there is here 
again an arrangement by means of which the dust is 
sucked into ducts over the machines, so as to prevent its 
getting into the shop. The building marked 14 consists of 
two floors, the lower of which is an offshoot of platers’ shop 
No. 12, the upper floor being devoted to French polishers. 

Of the remaining buildings in this portion of the works 
No. 15 is the time office, through which the men employed 
in the shipyard pass to their work; No. 16 contains an en- 
gineering drawing-office, and the office of the assistant 
manager, &c., while in No. 17 is the luncheon room, &c., 
which is used by the chief officials. 


The foregoing completes the list, and gives a brief 
description of the buildings in this part of the works, but 
it is very far from exhausting all the subjects of interest 
which are to be found there. Indeed, it may well be said 
that the more interesting portion remains to be described, 
for this contains the various building slips with their 
erecting gantries. On reference to the plan it will be seen 
that there are three slips on the left-hand side, these being 
numbered respectively No. 1, No. 2, and No.3. At the 
time of the building of the Oceanic—that is to say, some 
ten or eleven years ago—there were four slips here, but 
they were all of the same size as and parallel to slip No. 1. 
Neither of the four slips was long enough or wide enough to 
accommodate the liners of the present or immediate 
future, and it was therefore decided to do away with three 
of them and to construct two new slips, Nos. 2 and 8 in 
their place. These had to be made at a slightly different 
angle, which also necessitated the removal and re-erection 


| of platers’ shed No. 8, and their construction is interest- 


ing for a number ofreasons. In the first place, over each of 





13 in the plan. Its special office is to supply the wants | two of the original slips, which have now disappeared, 
of vessels being built on slips 8 and 9. Its equipment | there was a walking gantry. As the span of these was 
as regards tools is practically the same as that of | not sufficient for the new slips, it was decided to transfer 
shops 8 and 9; that is to say, that it contains | them to slip No. 1, where there was already a similar 
punching, shearing, and scarfing machines, plate- | gantry, so as to make a total of three on this slip. This in 
edge planers, bending and straightening rolls, grinders, | itself was no light task. The gantries run on twelve 
drills, &e. Most of the tools are worked off a counter. | wheels on each side, there being also a double line of rails, 
shaft, which is driven from a 100 horse-power motor by | 6} insides wide, placed at 100ft. centres on each 
means of eight ropes. Part of the power of this motor | side of the slip for them to run on. Each gantry 
is utilised in shop No. 13, which is over shop No. 12. It | has two hydraulic jib cranes and cross traversing 
is a nice, well-lighted shop, divided into two bays with a | travellers, and the height to the underside of these is 
corrugated iron roof carried on light angle-iron principals | 110ft. The overall dimensions of the whole thing were 
resting on the sides, and on a central row of cast iron | 123ft. wide, 58ft. broad, and 125ft. high, and the total 
pillars. By night it receives its illumination from aseries | weight to be moved was something like 600 tons each. The 
of enclosed arc lamps. In this shop are carried out | method of shifting them is well shown in the accompany- 
all sorts of woodwork required in the internal fitting up ing engravings. First of all a running path or slipway 


had to be built at right angles, or nearly so, to the original 
slips, then special trolleys were constructed as shown in 
Fig. 35, and two lines of double rails were laid at the 
lower end of the slips for these to run on. The gantries 
were then jacked up until these trolleys could be run 
under them, and the former were then lowered on to the 
latter. The engraving—Fig. 36—shows the lower part of 
one of the gantries resting on one of these trolleys, which 
were sufficiently high to raise the running wheels of the 
gantry well off the ground and the temporary line. 
Struts were fixed between the lower parts of the legs of 
the gantry so as to prevent these either spreading or 
approaching one another, and the process of moving was 
then carried out, this being performed by means of electric 
winches. We understand that in each case the operation 





Fig. 5-SHIPYARD DRAWING-OFFICE 


—see Fig. 34—was performed successfully and in a won- 
derfully short space of time—under an hour. 

The new gantry is a magnificent piece of work, not on. 
in design, but in construction and equipment. It was 
primarily designed by Messrs. Harland and Wolff, and 
constructed by Sir Wm. Arrol and Co., Limited, the crane 
equipment, which is all electrically worked, having been 
supplied by Stothert and Pitt, Limited. We have already 
alluded to it in our issue of 12th June, 1908, and, as we 


' explained then, we called it a gantry simply because there 


was no other word for it in our language ; but a gantry in 
the true sense of the word it is not, for it is a fixed struc- 
ture made for other things to move about on. In the 
issue above referred to we gave an outline drawing of 
this huge erection, and we reproduce it herewith in Fig. 51. 
It does not—nothing could—give a real idea of the 


| dimensions of the erection, but it will serve to make 


the following description the more clear. We are also 
enabled to reproduce one from a series of progress photo- 
graphs which were taken at 'frequent_intervals during 


art | 
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Fig. 7--THE STEEL MAST SHED 


the"erection, and a view of the completed gantry itself, 
but even these fail to give an adequate idea of its real size 
—see Figs. 48 and 53. . It has to be seen and to be closely 
inspected in order to be properly appreciated. However, 
we will endeavour to give some idea of it in what follows. 
To begin with, the area covered exceeds 840ft. long by 
270ft. wide. The overall length of the structure is 
actually 840ft. and the diameter of the circle covered by 
the largest crane is 270ft., but the foundation work 
extends beyond these dimensions in all directions, while 
the highest point from ground level is something like 
180ft. Imagine three long lines of tall steel lattice towers 
running parallel to one another at a distance of cver 120ft. 
between the lines. Each line consists of eleven towers 
placed at S80ft. centres. Because the ground of a launch- 





ing berth is not level, these towers are not all the same 
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height, but the shortest is about 160ft. in height and the 
longest some 180ft., and the tops of all of them are at the 
same height, so that a series of lattice girders placed on 
their tops, and running longitudinally, forms a horizontal | 
road, and along the road so formed on the centre line of | 
towers runs a crane of the Titan type, which has | 
an outreach of 135ft., and can deal with a three- 

ton load at this radius, or with a load of five tons | 
at a radius of 65ft. Ships practically 1000ft. long 

could therefore be dealt with did the need arise. 
addition to being connected together by these girders 
longitudinally, there are cross girders which connect the 
tops of each of the towers in the outside rows with tops 
of the corresponding towers in the centre row, the whole 
structure being therefore securely braced together. Nor 
is this all, for what are practically other deep girders—they 
are over 30ft. deep—run along the inside of each outer 
row of towers and along both sides of the centre row, so 
that their tops are rather under 30ft. below the tops of 
the towers. The purpose of these girders, in addition to 
giving strength, is twofold: first to provide a road for 
overhead 10-ton travelling cranes, and next to form a 
means of supporting a number of 5-ton walking jib 
cranes. Of the latter there are in all ten, two of them 
running on each side of the centre row of towers and 





Fig. 8-THE MOULD LOFT 





Fig. 1O—INTERIOR OF WEST PLATERS’ 


three on the inside of each of the side rows. The height 
from the underside of these crane hooks to the floor of 
the berth is 113ft. There is a continuous line of rails for 
these cranes from end to end of the structure, so that 
there is nothing to prevent them being brought together 
at either end, or, indeed, at any point where they may 
be required. Working above these, and spanning the 
whole width of each berth, are three travelling frames, 
each carrying two 10-ton crabs. This makes a total of 
six 10-ton cranes to each berth. The lines on which these 
cranes run, as in the case of those for the walking cranes, 
extend for the full length of the gantry. The full height 
to the underside of their hooks is 126ft., and this is the 
governing feature as to head-room, for the jib cranes, 
though lower, can be swung out of the way. These 
cranes are all electrically worked. The jib cranes run 
between two single rails on four wheels, and the tra- 
vellers are carried on four four-wheeled bogies. 

Coming now to the actual erection of the gantry, 
and the construction of the berths, this was a work 
requiring considerable skill. The ground is not good— 
it is anything but good—consisting, as it does, very 
largely, if notentirely, of silt for a considerable depth. 
This necessitated the use of piles throughout. The 
bases of the towers where they come at the present level 
of the concrete floor are about 21ft. by 9ft., and where 
they rest on their foundations these dimensions are ex- 
ceeded. Sixteen piles, some 40ft. long, had to be driven 


In | 
| this mass of concrete embracing the heads of the piles, 


| had to be taken. 


{ 
to form the foundation of each tower, and these were | 


braced together and filled in solid with concrete. For | 
the floor of the berths the same sorts of precautions | 
Piles spaced about 4ft. apart were | 
driven in rows, which were also about 4ft. apart, the | 
piles in two adjacent rows being staggered. Along the 
centre line of each berth where the keels of the enormous 
vessels will be laid, the piles have been driven closer 
together. The whole surface has then been covered with 
concrete, in some cases to a depth of as much as 4ft. 6in., 


which were not driven down to the level of the ground 
but were left projecting 1ft. or 1ft. 6in. The highest | 
point in the floor of the berths comes at a point coinci- 
dent with the bottom of the third tower from the land- 
ward end, that is to say, some 240ft. or 250ft. from that 
end of the gantry. From this point there is a regular 
slope in both directions—forward and aft—of jin. in the 
foot. Laid on the concrete floor there are two lines of 
narrow gauge tramways on each side of each berth. 
These are provided with deep tramway section rails, 
and are furnished with crossovers. There is at present 
a cofferdam at the water end of each slip. 

On the other side of the shipyard, and between berths 
5 and 6, there has been at work for some years now a 


Le . 
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SHED 


gantry which, though not approaching that which we 
have just described in either size or capacity, is still in 
many respects remarkable, and has done and is doing 
excellent work. It was supplied by the Brown Hoist 
Company. In construction it is entirely different from 
the larger gantry. It is arranged between the two berths, 
and itis carried on a bed composed of concrete placed 
over a number of piles, for the ground on this side of the 
yard was no better than that on the other side. There is 
one single row of uprights 600ft. long and of varying 
heights from ground level. These are 60ft. apart, and are 
carried in pin joints. They are made up of plates, 
angles, and channels. The uprights are composed of two 
members joined together by four horizontal lattice girders. 
The upper four of the square spaces so formed are braced 
diagonally with screwed tie rods and adjusters. The 
lowest space is braced with two channel and lattice 
girders, arranged in the form of an inverted V. At the 


top of these uprights, and at a height of 125ft., run two | 


continuous lattice girders braced together at intervals. 
One of these girders is arranged over each line of mem- 
bers of the uprights. On the sides of these, with a 
bearing on the top and bottom and outside face, work 
two projecting horizontal jibs with an outreach of about 
102ft. from the centre of the uprights. These jibs 


| cannot revolve, but they can run backwards and forward 


and are provided with electrically-worked gantries, which 
can run from end to end of them. Running on rails 


| span of some 120ft. at ground level. 
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laid on the top of the longitudinal girders already men. 
tioned is a double cantilever crane which has a total 
outreach of 115ft. on each side. This crane cannot 
revolve, but from end to end of it—or nearly so—runs an 
electrically-worked trolley, which has a total travel of 
217ft.—108ft. 6in. on either side of the centre. The 


_ height to the underside of the arms of this crane is about 


150ft. Its trolley can deal with a weight of 5 tons at 9 
radius of 108ft. 6in. The speed of hoisting is from 200ft, 
to 250ft. a minute. The trolley can travel at speeds 
varying from 400ft. to 800ft. a minute, and the crane 
itself from 400ft. to 600ft. a minute, against a pressure 
such as would be caused by wind blowing at 30 miles an 
hour. The jibs first mentioned can deal with loads of 


‘10 tons at 102ft. radius, and 20 tons at 62ft. radius. A 


view of this crane is given in Fig. 52, and a drawing in 
Fig. 50. 

We hace said that there are in all ten uprights to this 
gantry. In the middle of its length, that is to say, with 
five uprights on either side of them, there are two sets of 
A shaped bracing and anchoring pieces. These cover 
The bottoms are 
carried in pin joints, and the inclined uprights are braced 
in the same way as the others. It will be gathered that 
as this A piece is fixed expansion of the whole gantry is 





Fig. 9-THE PLUMBERS’ SHOP 
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Fig. 11—SMITHS’ SHOP IN WEST PLATERS’ SHED 


free to take place in either direction longitudinally. The 
top of the girders is reached by an inclined stairway. 
Lines of narrow-gauge railway are run between the 
members of the uprights and on each side of them. 

Slips Nos. 7, 8,and 9 have not got the same erecting 
facilities, nevertheless they have their own special 
equipment. Slip No.7, for example, is provided with five 
steel pillar revolving hydraulic jib cranes, two on one side 
and three on the other. These cranes have an outreach 
sufficient to place a load in the centre of the slip. The 
same system is applied to slips 8 and 9. There are also 
tram lines laid throughout alongside the slips. Use is 
also made of electric winches, working on the worm and 
worm wheel system. On this side of the works there are 
also two jetties and a quay, where fitting out after the 
ships are launched is carried out. 

We must next turn our attention to the engineering 
portion of the works, which is full of interest, and it would 
be hard indeed to point out any other works which are 
better arranged or better equipped. A point which 
struck us forcibly was that the great majority of the tools 
are of British manufacture, and another thing we noticed 
specially was the care which had been given to the 
illumination of the shops. : 

In referring to the various departments of this part of 
the works, it will no doubt be best to adhere to the rota- 

| tion of numbers given in Fig. 1. It will be remembered 
that Nos. 6 and 7 have first to be referred to. No. 6 does 
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THE BROCKLEBANK LINE CLIPPER SHIP BARODA, 1864 
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THE BIBBY LINER ISTRIAN, 1867 
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THE WHITE STAR LINER BRITANNIC, 1874 
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not call for much comment. It is the shop where all the 

paints are stored and mixed, and beyond the fact that it | 
is large, has nothing else remarkable about it. No.7 is 
a small fitting shop—provided with an equipment of 
electrically-driven machine tools— in which various odds 


Fig. 16—BRASS FINISHING AND LIGHT MACHINE SHOP 


and ends of work necessary in different parts of the | 
establishment—especially in the power-house, to be here- 
after mentioned—are carried out. Neither Nos. 18 nor 19 
need be more than mentioned, the former being the fore- 
man’s dining hall and the latter the apartment set aside 
for Admiralty and other Inspectors. 

In No. 20, however, the works proper are entered upon. 
It is the brass- finishing shop—Figs. 16 and 17. Here every 
sort of brass article required in shipbuilding and engine 
work is machined and finished. Just a few of the articles 
produced may be referred to:—Stop valves, portholes, 
cocks, studs, handles, bolts, nuts, hydrants, relief valves, 
windows, oil boxes, gauges, screws, general fittings, &c. 
The machinery employed mostly consists of lathes, 
capstan machines, repetition tools of various kinds, 
milling machines, and drills. In common with the 
whole of the rest of the works, the machinery is elec- 
trically driven, and the smaller tools in this shop are 
mostly run on the multiple system off counter shafting, 
the motors being mounted high up out of the way. In 
addition to the work already mentioned, a considerable 
amount of small copper and brass piping work is done 
here, four smiths’ fires being provided for the purpose. | 
Such piping as requires testing by pressure may here | 
be attended to, hand hydraulic pumps being provided | 
for the purpose. A part of the shop is also allotted to 
the manufacture of cast iron valve cases, large steel 
nuts, &c. All the turnings, &c., collected in this shop are 
passed through a magnetic separator to divide the brass 
from the iron and steel. 

No. 21—see Fig. 24—is called the turning shop, and in it 
indeed all kinds of turning is carried out, though there is a 
number of planing machines. Two by Hulse specially 
caught our attention ; they are fine machines, and are fitted 
with automatic gear to reverse the direction of the motor 
driving them, each, of course, having its own motor, and 
this remark may be applied practically to all the larger 
tools. Another tool which may be specially mentioned 
is a fine lathe by Shanks. This at the time of our visit 
was being used for turning up the thrust rings on a shaft. 
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Fig. 18—BRASS FOUNDRY 


| Shanks. 


by Smith, Beacock and Tannett. It would, of course, be 
quite impossible specially to refer to all the fine tools in 


| this shop, but mention should certainly be made of a 


large vertical cylinder boring machine by Shanks. This 
is capable of boring cylinders up to 1ldin. in dia- 
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meter. It may be mentioned that it is the custom 
of Messrs. Harland and Wolff to bore all the cylinders of 
their marine engines—that is to say, those over a certain 
diameter—vertically. This shop is served by two power- 
ful overhead electrically-worked cranes. 

No. 22 is the engine erecting shop, and two views in it 
are given in Figs. 25 and 26. Here are the erecting 
pits, in which the sets of marine engines are erected. On 
the occasion of our recent visits there were two fine sets 
of quadruple-expansion engines for an Atlantic transport 
liner nearly finished. There is a very excellent collection 
of tools in this shop. They are all good in design and 
execution, and almost without exception they are of 
British manufacture. For the most part they are large 
tools for dealing with heavy work, as might be expected, 
as all the heavier machining before erection is done in 
this shop; but there is, of course, a good sprinkling of 
lighter tools. For instance, there is a certain number 
of capstan head and repetition machines, as also of 
small lathes and drilling machines, amongst the latter 
being several fine tools by Asquiths, of Halifax. If there 
is one special feature more than other, it is the extended 
use of the slotting machine. This tool is present in all 
forms and sizes. There are several of the planing 
machines which are worthy of special mention, notably 
one by Smith, Beacock, and Tannett, and not a few by 
Of the horizontal planing machines we may 
refer specially to one by Bucktons. Noticeable among 
the larger lathes is a fine example of shaft lathe. 
At the time of our visit this machine was dealing with 
a shaft 23ft. 43in. long and 14}in. in diameter in the 
rough. It was being driven by a Laurence Scott motor 
of 40 horse-power, There were numerous examples of 
boring machines, among these being a battery of five 
tools at the cross shop atthe end marked K, Fig.1. Another 
large tool of this kind was being used for machining 
crossheads. Mention may also be made of a powerful 
face-plate lathe with a face plate some 14ft. in diameter, 
this tool being made by Shanks. It was dealing with 
a large crank shaft at the time of our visit. The boring 


It was being driven by a 30 horse-power motor by, mill is perhaps not quite so much in evidence as in 
Vickers, Sons and Maxim. Another lathe worthy of note | other engineering works, but it is not absent by any 
had a very long bed-plate and was double-ended. A | means, and we may mention one with a 6ft. table and 
15 horse-power motor was driving each end, one of which | a7} horse-power motor and two tool heads as being an 


was engaged in boring a hydraulic cylinder and the other | excellent example of this type of tool. 


We must cer- 


turning a connecting-rod. This tool had been supplied | tainly not forget to mention a very fine Norton grinder 


which is capable of taking in work up to 18ft. in length 
As might be expected, the arrangements for moviny and 
| lifting weights in this shop are on a generous scale 
In its main bay, which runs parallel to shops 21 and 93. 
there are three overhead electric travelling crancs of 


Fig. 17—BRASS FINISHING AND LIGHT MACHINE SHOP 


varying powers, the largest of these being capable of 
lifting 30 tons. There is also a further overhead crane 
which can travel the full length of the annexe K. In 
addition to these facilities standard and narrow-gauge 
lines are laid throughout the shop, and a steam travel- 
ling jib crane runs on the former, and can bring heavy 
weights into the shop, or take them out to load them on 
to lorries or trucks in the Abercorn-road. In the annexe 
K there is a number of fitters’ benches, and in this bay 
such work as the planing of cranks and the turning of 
shafts and connecting-rods is done; also a certain amount 
of shaping work, such as that of large cranks, and the boring 
of these. The machining of excentric sheaves, gear 
wheels, &c., is also carried out in this part of the shop, as 
well as the fitting together of stop valves, and the boring 
and slotting of small cylinders. 

No. 23 is the engine fitting shop, Fig. 27, and here a large 
variety of work is carried out. The tools are not quite 
so heavy as those in shop 22, but they are none the less 
fine tools. We noticed that the work went from the sides 
to the middle of the shop as it got nearer and nearer 
towards completion, rather than from end to end, as is 
the case in some works. There, is, however, a regular 
system employed throughout, which has for its object 
the reduction of the handling of the material to a 
minimum. In this shop there is a well equipped tool 
room, in which all the tools used in shops 20, 21, 22, and 
23 are made and kept in order, as well as all the 
necessary gauges, &c. The special tools include 
grinders of various kinds by Sellers, Muir, &., a 
small pneumatic hammer for the rapid shaping of 
the tools, lathes, milling machines for forming mill- 
ing cutters, &c., as well as a smiths’ fire, and a 
small heating and annealing furnace. The whole room 
struck us as being particularly well arranged and 
managed. The main tool equipment of shop 23 com- 
prises milling machines, planers, drills and lathes, though 
there are, of course, some other tools. Amongst the very 
large variety of work carried out here, we may mention 
first of all the‘ preparation of the, white metal bearings for 
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Fig. 19—SMITHS‘ SHOP 


| large engines. The white metui in these, after being run, 
| is carefully consolidated by being struck all over with a 
_round-ended hammer before being bored. The worm and 
| worm wheel cutting machines are also of interest. 
Here, too, is carried out the hydraulic testing of 
| cylinders and such like. The shop contains a large 
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twenty-six is driven by a three-phase Allgemeine motor 
of 20 horse-power, which runs at 1650 revolutions per 
A word or two may well be added concerning the | minute. There are several heating furnaces, and various 
buildings, which contain these shops—Nos. 20, 21, 22 and | radial jib cranes. We particularly noticed also a large 
gg, (Generally speaking—and this remark applies to shearing machine by Craig and Donald, driven by its own 
practically all the buildings in the works—the structures, | motor. The lighting of this shop for night work is by 
while being amply strong and serviceable, are not | means of arc lamps. 
expensive in their design. The walls are formed of cast| Building No. 25 contains the pattern shop and the 
jron uprights, covered partly with corrugated iron and pattern store. Each pattern is given its own special 
partly with wood, where the windows do not come; but as | number, and a place is allotted to it in the stores, a care- 
the number of windows is very numerous, the amount of | ful register being kept. The pattern store and shops are 
wall space that is so covered is by no means great. The | in the same building, which is handy in case alterations 
illumination of all the shops is excellent both by day and | are required. It will be noticed that it stands apart by 
by night, a plentiful equipment of arc and incandescent | itself. It has cast iron uprights, corrugated iron sides, 
electric lights being provided for work during the hours | and a wood roof. The pattern store is divided into two 
of darkness. The cast iron uprights already mentioned | bays, and it has been necessary to provide a gallery to 
also carry the roof principals. Some of these are made | help store the patterns. The pattern shop is in one bay, 
of light iron sections, but the majority are of wood, | and is light and airy. It is equipped with circular saws, 
having the form of a bow, the space between the string— planers, band saws, emery wheels, grindstones, lathes, 





number of jib cranes, and is served by two overhead 
travellers each of 10 tons capacity. 








in this case a wood beam—and the bow being filled in 


with wood lattice work. This type of roof principal is 
largely met with in the works and is, we understand, | 
actually known as the “ Belfast’ roof. Sometimes they are | 
covered by corrugated iron, and sometimes with wood | 
In the particular case of the shops under | 


or slate. 
discussion both types of covering are employed. 





Fig. 20—THE FORGE 
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Fig. 22—THE FETTLING SHOP 


The next shop in regular order is No. 24. It is the 
Forge. A view in itis given in Fig. 20. It is divided 
into two bays placed at right angles to one another, and | 
for convenience sake we will designate them X and Y, as | 
shown in Fig. 1, page i. Here, again, the same sort of 
general construction of building has been employed, but 
in the case of X light iron principals and corrugated iron 
roofing have been used, whereas in Y there are wood 
lattice principals and roof. The sides are of wood | 
throughout. Narrow-gauge lines coming in from the 
yard traverse the shop in all directions. In X there are 
in all eighteen smiths’ fires, and the blast for these is | 
provided by a Sturtevant No. 6 blower, driven by an 
Allgemeine Elektricitiits Gesellschaft motor. The equip- | 
ment also includes two Pilkington pneumatic hammers | 
and a small heating furnace. In Y there is somewhat of | 
& curiosity. It is the only steam hammer in the works. 
It is there with its boiler close by, but it is not to be 
worked by steam much longer. Indeed, by the time 
these lines are in print it may have already been converted 
for use by compressed air—the medium employed for all 
the other hammers in the works—and its boiler diverted 
to other uses. This hammer is one of six in this portion 
of the shop, the remaining five all being made by Pil- 
Kington, and all being worked by means of compressed 
air. There are no less than twenty-six smiths’ fires— 


&c. Here, again, some of the tools have their own motors, 


| pillar jib cranes which can each lift and swing a load of 
3 tons, besides other smaller cranes, including fixed jib 
| hand cranes provided with monkeys. This foundry is 
exceedingly well organised, and it turns out some really 

beautiful castings. It has a moulding space of some 
| 85,000 square feet. We were informed that single casi- 
| ings up to 60 tons in weight can be dealt with. InA 
| there are two coke ovens, in B three, and in D two, all of 
| them being large. The roof of A is made of wood lattice 

girders, but those of B, C, and D are made of light iron 
| sections, the walls in each instance being of cast iron 
| uprights generally covered with corrugated iron. A good 
| deal of attention has been paid to the illumination, these 
| shops not by any means being the dark gloomy places 
| that one so often finds foundries to be. 

The fettling shop, No. 27, is a long building constructed 
in the same manner as the other buildings previously 
described. Narrow and wide-gauge railways are laid 
throughout its length, which connect by means of turn- 
tables with lines running into other shops. There is an 


overhead crane running along it which is meant for lifting 
light castings, its capacity being 5 tons. In this shop 
not only is a great deal of the fettling done, but some 
moulding is also carried out, particularly for such of the 


and some are bunched and driven off a countershaft. 
Suction arrangements are provided for withdrawing the 
sawdust from the machines. The shop is lit with arc 
lamps. A view of it is given in Fig. 21. 





Building No. 26 is a general store and calls for no smaller articles as lend themselves to mechanical 
| moulding. 


comment, saving that it is exceedingly well arranged. We noticed a number of Tabor moulding 








Fig. 2I-ENGINE PATTERN SHOP 
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Fig. 23—-IRON FOUNDRY FROM THE NORTH END 


It will be convenient to take shops Nos. 27 and 29} machines of various sizes, and also a mechanically- 
together. They are the fettling shop and the foundry | worked jigger sieve. There are two smiths’ hearths, the 
respectively—see Figs. 22 and 23. The foundry is an | blast for which is supplied by a blower electrically driven 
irregularly shaped building divided into four main divi- | by means of a motor through a belt. Pneumatic tools 
sions. It is served by four cupolas having a combined | are largely used, and as a stand-by for use when for any 
capacity of 30 tons per hour. Pig iron, scrap, and flux | reason the main compressors are not at work there is a 
are taken up to the level of the charging platform by means | stand-by compressor made by Hartley, of Manchester, 
of an electrically-worked lift, the cupolas being arranged | which is driven through gearing and belting by a 12 horse- 
in a group, so that they can all be charged from the same | power Allgemeine motor. The artificial lighting of both 
platform. The blower which provides the blast was | the foundry and the fettling shop is by means of arc 
made by the Baker-street Foundry and Engineering | lamps. 

Company, Limited, of Sheffield, and it is driven by a| Wehave nextto turn our attention to No. 28, the brass 


| 25 brake horse-power motor working at 450 volts and | foundry—see Fig.18. “ Brass” in this case is, of course, 


630 revolutions per minute, and supplied by W. H. Allen, | a somewhat wide term, including as it does not only brass, 





making a total of forty-four such fires in the two bays of 
this shop. The blower for providing the blast for these 


Son and Co., Limited, of Bedford. Running on standard 

gauge lines which come in from the yard is a powerful | 
travelling steam jib crane made by J. H. Wilson and Co., | 
Limited, of Liverpool. By means of this materials can | 
be not only moved about from place to place, but may be | 
brought into and taken out of the building, standard 

gauge lines being laid throughout. This is not, of course, | 
the only means of transport, for the shop is exceptionally | 
well provided with overhead cranes. For example, in | 
the part marked A there are two powerful overhead | 
travelling cranes capable of dealing with 80 and 10 tons | 
respectively. In the part B there are likewise two over- | 
head cranes, and their powers are 40 and 30 tons, while 
in D there is one overhead crane of 40 tons and three fixed 


but all sorts of bronzes and gun-metals, as well as white 
metal for bearings, &c. This shop is divided into two 
bays, and contains two overhead travelling cranes, one for 
20 tons and the other for 10 tons. It might be wondered 
at that cranes or the larger size should be required in a 
brass foundry, but it should be remembered that pro- 
peller blades and other heavy articles of the kind are 
cast here, and that a propeller blade may weigh with its 
rising head certainly 93 tons, and a G.M. boss 12} tons 
after being cleaned up. 

We may perhaps here say a few words regarding these 
propeller blades, for as finally turned out they certainly 
represent some most excellent work. They are machined 
with the very greatest care, and when completed 
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are almost as finely polished as is a mirror. Moreover, 
they form excellent examples of good casting. We saw a 
great many of them passing through the shops, and in no 
case did we see any blowhole—and this in spite of their 
great weight and size. Of course, heavy rising heads are 
used, these weighing in some cases as much as 1 tons. 





Fig. 


For melting the various metals there are pot and rever- 
beratory furnaces of various kinds, as well as a white 
metal melting furnace. Tabor moulders are largely used 
in this shop, the equipment of which is completed by 
several core ovens. Narrow and broad gauge lines come 
into the shop from the yard. The artificial illumination 
is by arc lamps. 

We now come to what is one of the most important shops 
in the whole works—the Boiler shop—marked 30 on Fig. 1. 
Four views in it are given in Figs. 28, 29, 30, and 31, 


one another. On entering atthe end of the shop opposite 
to the gate house, No. 32, one’s eye is caught at once by 
a fine right-angled plate edge planing machine by 
Hetheringtons, which will take in plates up to 36ft. long. 
Two 20 horse-power 440-volt Vickers motors are geared 
They are constructed to run at speeds 


to this machine. 





32—ONE OF THE SAMPLE ROOMS 


varying from 300 to 900 revolutions per n:inute, and are 
governed by an automatic controlling gear which 
reverses the direction of the tool when it comes to the 
end of the cut. Close by is a large vertical boring and 
surfacing machine by Embleton and Co., of Leeds. This 
also has its own motor. Then there is a tube-plate 
cutting machine by Shanks, and a smaller plate edge 
planer by Bucktons. This also is automatic in its action, 
and, like the other, has a variation in speed of from 300 
to 900 revolutions per minute in its motor, which is of 10 





ie 


y 


s 
o> 42 s 
7 Ml 
ww B 
¢ Vy 
= 6 


af 


~ 





Fig. 34—MOVING GANTRY TO SLIP No. 1 


on page ix. A great variety of work is carried out in it in 
addition to actual boiler making. As an example we may 
quote the huge funnels for liners, which now-a-days attain | 
such enormous dimensions. Perhaps our best plan in 
order to give some sort of an idea as to the equipment of 
this fine shop will be to mention a few of the tools which 
may be noticed in a walk through the shop. It will be | 








ait ee 
ae 


— 


accumulator, but the others are worked off the main 
system of pressure pipes which are laid throughout the 
| works. Another large and interesting tool is an upright 
hydraulic plate bending machine which will take in plates 
up to 12ft. wide. This machine, which was made by 


Fielding and Platt, of Gloucester, works on the toggle 





Fig. 33-THE SAW MILL 


principle, rollers being made to run up inclined planes hy 
means of hydraulic cylinders. As acontrast to this there is, 
not far away, a large set of horizontal bending rolls made 
by Shanks, and driven by a 33 horse-power motor running 
at 270 revolutions per minute. This can take in work up 
10ft. 6in. wide. Other tools in this part of the shop 
include a set of three radial drills by Shanks, each 
driven by its own motor; two punching and shearing 
machines by Craig and Donald, both electrically driven, 
the motor in the case of one being mounted on a spring 





Fig. 35—SPECIAL TRUCK FOR MOVING GANTRY 





horse-power, and is made by Vickers, Sons and Maxim, Ld. 

After passing by a shearing and punching machine, 
some small plate rolls, a marine boiler tube plate drilling 
machine, and some other smaller drills, we come to a | 
series of hydraulic machines which are noteworthy. In 
the first place, there are three fixed hydraulic riveting | 
machines, which can take in work about 5ft., 9ft., and | 


Fig. 36— 





GANTRY RESTING ON SPECIAL TRUCK 


carriage, and of the other rigidly; some smaller plate 
bending roils driven through gearing by a 12 horse- 
power motor running at 860 revolutions per minute ; 
some small flattening rolls, also driven electrically through 


| gearing by a 7 horse-power motor, the speed of which is 


590 revolutions per minute; some further drills, &c. 
The two main bays of this portion of the shop are 


seen on consulting the plan—Fig. 1—that the shop is | 15ft. deep respectively. The first of these is furnished | served by six electric cranes—two in one bay, each by 


divided into two main parts, which are at right angles to | with its own electrically-driven hydraulic pump and | Cravens, and each of 5 tons capacity, and four in the 
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Fig. 37—BOAT-BUILDING Fig. 38—SPAR-MA¥!NG SHOP 
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Fig. 39—-AWNING AND SAIL-MAKING SHOP Fig. 40O—UPHOLSTERER’S SHOP 
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Fig. 4I—PHQTO-PRINT AND PHOTOGRAPHIC DEPARTMENT Fig. 42—TIMBER DRYING SHEDS 
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other bay, these being of varying powers. There are 
two large plate heating furnaces in one of the smaller 
bays—marked E on the plan. These have their own 
separate chimney, and are provided with steam forced 
draught. There is also a number of rivet furnaces. 
This bay is provided with a 5-ton overhead crane. In 
the small bay marked F there are seventeen smiths’ 
hearths, the blast for which is provided by a motor. 
driven fan. Here, too, isa Nasmyth-type power har mer, 
pneumatically worked, the makers of this being Davis 
and Primrose, of Leith. The buildings have cast iron 
uprights and light section principals, the sides and roofs, 
where there are no windows or glazing, being of corru- 
gated iron. The shops are exceedingly well lit. Arc 
lamps provide light for night working. Full gauge rails 
run into the shop from the yard and roadway. 

At right angles to that part of the boiler shop which 
we have just been describing is the other portion of the 
shop. This consists of two long bays running side by 
side. At the end nearest to Queen’s-road there are six 
smiths’ hearths, and near by are two electrically-driven 
punching and shearing machines by Craig and Donald. 
Each has its own radial jib crane. Next comes an auto- 
matic electrically-driven plate edge planing machine by 
the same makers, the motor for which is of 10 horse- 
power. It would be wearisome to enumerate the whole 
list of excellent tools and machines which find a place in 
this shop, but we may say briefly that among a number 
of others there are an electrically-driven horizontal air 


compressor ; a special boiler drill, with four adjustable | 


uprights, by Smith, Beacock and Tannett; numerous 


photo-printing and photographic department—see Fig, 41 

| Generally penne whenever possible the photographig 
prints are made solely by the aid of the sun, rails being laid 

on a flat roof at the level of the working floor of the shop— 


| countershaft by a single motor; another saw driven by 
| its own motor; and a machine for breaking the coke for 
| the smiths’ fires. Narrow-gauge tramways run the whole 
| length of the shop, and the artificial lighting is by means 
| of arc lamps. which, we may add, is above the pattern store—xo that 

Buildings 32 and 33 are the gate house and time offices, | trolleys carrying the printing frames may be run out on 
| and nothing very much need be said about them, saving | to it. This roof fronts the storage yard, so that a very 
| that, like everything else in the works, they are well | nearly southern aspect is obtained. There is, however, 


| thought out and arranged. i 








provision for making prints by means of the electric arg 
| Passing now to the far end of this large block of | a glass cylinder with automatic apparatus for lowering 
| buildings, we enter the “ storage yard,” and the first shop | a flame are lamp down it being provided. The other 
| met with is No. 6—the paint shop—to which we have | equipment for the quick production of prints is very 
| already referred. Next come Nos. 34 and 35, these two | complete, and there is also a dark room for the 
| being in one building divided into two floors. First of | development of ordinary photographs. 
| all, there is the spar-making shed—Fig. 38—in which| One of the most noteworthy departments of the whole 
wood masts and spars of all kinds are made. The raw | works is the central power station—shop No. 39. Taking 
timber is adzed to begin with, in order to get it roughly | the electrical installation alone, it contains 4000 kilowatts, 
into shape—and in this operation the men show very | or sufficient power, if all be at work, to supply current 
| considerable skill—and is then smoothed and polished. | enough to light continuously nearly 133,000 8 candle. 
| Although steel masts and spars are now being increasingly | power incandescent lamps taking 30 watts each. Fully 
| employed, there is still some call for wood in this direc- | to appreciate what this means, let us say that a weli. 
|tion. In a loft over this department the sails and | known town with 800,000 inhabitants and an equivalent 
| awnings are made—see Fig. 39. On the same level as | of some 120,000 8 candle-power lamps connected has g 
| the sail loft is the upholstering department—see Fig. 40— | total capacity of but 4500 kilowatts. It is, moreover, g 
| and this might well belong to some large city supply | perfectly arranged plant, and it is run just as though it 
| stores, so extensive is it and so varied is the work carried | were supplying current for power and lighting purposes to 
|out in it. Below are built the smaller boats for the | a large town instead of just to one single works. We 
requirements of the larger vessels—see Fig. 37. These | have spoken several times in the course of this article of 
are of wood, and are very substantially constructed. | the electric driving in different parts of the works and of 
Messrs. Harland and Wolff find it necessary to lay in| the various systems of lighting employed, but what we 
avery large stock of timber indeed. We were somewhat ' have said cannot have conveyed an adequate idea of the 
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Plan 
Fig. 43—ELEVATIONS AND PLAN OF THE POWER STATION BUILDINGS 


surprised to find what sum of money this represented. | size of the undertaking; nor, indeed, will it be easy to 


radial drilling machines on the uprights of the building; 
a large pillar drilling machine; an hydraulic riveter; an Rarely, we were informed, did the value of timber in 
hydraulic and other punching and shearing machines; | stock fall short in value of the sum of £150,000. The 
screwing and other lathes; a horizontal revolving head | firm holds that no timber is so well matured as that in 


do it. However, we will make the attempt. 
First, let us say that from start to finish no expert 
assistance was sought outside the ranks of the firm. No 








planing machine; a ;%in. plate shearing machine to 
take in up to 5ft. wide; and a circular cold saw driven by 
a 2 horse-power motor running at 700 revolutions per 
minute. The building is similar to that just described, 
saving that it has a “ Belfast” roof. There is a 10-ton 
overhead travelling crane in one bay, and three cranes of 
different capacities in the other bay. Space alone prevents 
us from dealing at greater length with this shop and 
with the fine work which it turns out. 

Next in order of rotation comes shop No. 31, which 
is devoted to coppersmiths’ work, of which a great deal is, 
of course, necessary in shipbuilding. This shop is divided 
into three bays, and in the centre of these there is an over- 
head runway, on which run monkeys carrying differential 
blocks. It is arranged to come vertically over a series of 
smiths’ fires and to support the copper pipes, &c., while 
these are being heated and operated upon. Work on the 
pipes is carried out both by pneumatic and hand hammers, 
and hydraulic pressure is also employed. For this 
purpose a compact set of three-throw electrically-driven 
pumps, supplied by Laurence, Scott, and Co., has been 
installed. The motor driving is of 20 brake horse-power, 
and it works at 420 volts and 900 revolutions per minute. 
It supplies pressure water to the cylinders of a series of 
bending machines. The further equipment of the shop 
includes a cold saw driven by a 6 horse-power motor ; 
a power hammer driven by belt from a 10 horse-power 
motor; numerous vertical radial jib cranes with monkeys, 
these cranes being either of the pillar type, or attached to 
the uprights of the building ; dipping baths, both acid and 
bitumen; small lathes, drills, shears, &c., driven from a 











which Natue alone has done the work. Even with this | architects and no outside engineers were consulted. The 
there is chance of warping and cracking, but they main- | whole scheme was initiated and carried to successful 
tain that such happenings are much more likely when | completion by the firm’s own engineers. It was no 
artificial methods have been employed than when | easy task which had to be accomplished, for it was 
they have not. Buildings Nos. 86, 87, 38, and 50 are | necessary to take so many things into consideration. 
sheds devoted to the drying of timber. They altogether | For instance, the demand for current in a shipyard 
cover an area of 79,200 square feet. The sheds them- | is by no means constant either as regards its quantity 
selves are formed of steel uprights carrying light roofs.|or the position in which it is used. At one time 
The sides are open—see Fig. 42. Before being stored the there may be a very heavy load in one part of the 
logs are sawn up into approximately the sizes in which yard; at another an equally heavy demand in quite 
they will eventually be used, and are then stacked hori- | another place—this, of course, in addition to the more or 
zontally with wedges between each board or plank. In | less regular supply given to the machine shops and to the 
the sheds passage ways are left between the various stacks | various sheds, &e., in the yard. Then, too, the question 
of timber, these passages running at right angles to one | of the best form in which to generate and use the elec- 
another, and being lit partly by flame arc lamps and | trical energy had to be decided, and this was any- 
partly by electric incandescent lamps, so that even at | thing but an easy matter. Had it been possible, 
night time any particular lot of timber can be reached. | it would, no doubt, have been far simplest to lay 
Narrow-gauge tramways with turntables traverse the | down three-phase plant throughout, for complications 
storage yard in all directions, and run under the sheds, | would have been fewer and the upkeep of the numerous 
As we shall show later on, these are not the only places | motors would have been comparatively cheap. But it 
set apart for the storage of timber. was not possible because many of the machines had to 

Before going on to describe the central electric power | run at different speeds at different times, and to vary the 
station—No. 39—we may first briefly refer to the two | speeds of synchronous three-phase motors is only practic- 
other shops, Nos. 40 and 53, to which access is obtained | able within certain circumscribed limits, and then only 
from the storage yard. No. 40 is first of all used for the | with extra machinery and complication. Moreover, the 
storage of patterns, principally of those which are either | electrical appliances on board ship, whatever may ulti- 
more or less out of date or infrequently used. We notice, | mately be the case, are at present, for by far the most 
however, that the same regularity with regard to number- | part, driven by direct current—generally speaking at 
ing and registering was carried out with them as with the | pressure of 110 volts. Now, to have a pressure of only 
other patterns more frequently in use. No. 40, in addition | 110 volts for supplying power from a central station to 
to being employed for storing patterns, also contains a | even such a more or less restricted area as the works of 
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Messrs. Harland and Wolff would have entailed a very 
heavy outlay on copper mains, so that a supply exclu- 
sively at this voltage was out of the question. Yet tools 
had to be driven, some at fixed and others at varyin 


speeds ; the ship appliances had to be run and teste 


| 


about 136ft. long by 47ft. wide, which contains some electri- | furnaces. Resort has not been had to any fo 
cally-driven hydraulic and air-compressing machinery. | mechanical stoking, hand firing alone being employ 

The building is of handsome design both inside and cut, | Arrangements have, however, Pe 
the interior of the engine-room calling for spacial com. | 
ment, which we shall make in due course. The engine-' and storage being provided. We understand, however 


—= 


may be used as fuel, all the necessary pumps and littings 
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Fig. 48—VIEW OF HALF NEW GANTRY DURING 


before being sent out; and then there was lighting, both 
are and incandescent. 

After careful consideration of the whole matter it was 
finally decided to install a dual plant, and to lay down 
both alternating and direct current machinery, and to 
generate the electricity at about 450 volts. It might be 
urged that to do this was to adopt a complicated system, 
and would lead to trouble, but the reply to this is that it 
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Fig. 49—THE FLOATING CRANE REACHING OVER A VESSEL 


room and boiler-house are separated one from the other that this system of firing is regarded as a standby for 


by means of a substantial brick wall, there being only one 
small connecting doorway between the two, so that the 
dirt and dust of the latter are successfully kept apart from 
the former. A plan and elevations of the building are 
given in Fig. 43, page xii. 

It is, perhaps, not wonderful to find that the main 
boiler equipment consists of ordinary marine boilers 
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Fig. SO—SHIPBUILDING GANTRY OVER SLIPS 5 AND 6 


is not so. The whole scheme has been so judiciously 
thought out and put into execution that everything works 
with perfect smoothness. The whole forms what may 
certainly be described as a model plant. 

A specially designed red brick building was erected to 
contain this central station. It measures some 415ft. 
long by 68ft. wide, and in addition there is an annexe 


manufactured by the firm. They are accustomed to make 
| such boilers, and they thoroughly understand them; but 
| they are not employed entirely to the exclusion of all 
| others, for there are also two marine type water-tube 
boilers. There are altogether seven boilers. Five of 
these are of the ordinary marine type, with return tubes 
and combustion chamber, and they each have three 





use only in cases of emergency, though in a long course 
of experiments with it, made some time agonow, with the 
idea of obtaining information as to the use of oil fuel for 
marine purposes, some excellent results were obtained, 
and a valuable series of data compiled. The five boilers 
have each a heating surface of 2225 square feet, so that 
together they possess a total heating surface of 11,125 
square feet. The two other boilers each have a heating 
surface of 2155 square feet, so that the total heating 
surface amounts to 15,435. A view in the boiler-house is 
given in Fig. 44, page xiii. 

One of the two additional boilers just mentioned is of 
the ordinary hand-fired Babcock and Wilcox type, but the 
other, although of this same type, is in a special setting, 
and calls for special mention. We have several times 
alluded to the means employed for collecting sawdust, 
&e. This and other refuse produced in the works and in 
the various ships which may be fitting out is carefully 
collected and taken in carts to the boiler-house. Here 
it is all elevated by means of an overhead traveller 
of 2 tons capacity to a sorting platform arranged over 
a refuse destructor, where it is sorted and fed into 
a shoot leading down to the destructor furnace, which 
is of the Meldrum type. It is astonishing the amount 
of refuse which is collected in the course of the day, 
and we were informed that it certainly amounted 
to 20 tons. The heated gases produced during the 
burning of it are utilised in the seventh boiler, which is 
of the Babcock and Wilcox type, and is provided with a 
superheater. The chimney to which all the flues from 
these boilers lead is of red brick, 180ft. high and 8ft. 
diameter at-the top. The water for the boilers is passed 
through a Paterson feed-water purifier, which is placed in 
one corner of the boiler house. For measuring the 
amount of water taken from the town mains there is a 
water meter in another corner. The boilers, we may 
add, work at a pressure of 200 lb. per square inch. 

The engine-house—see Fig. 45—is an exceedingly fine 
building some 168ft. long by 62ft. wide. It is lined through- 
out with glazed bricks, the majority of which are white, 
though there is a skilful admixture of light shades of green, 
brown, blue, and grey, the whole producing a most har- 
monious and tasteful effect. The floor is composed of 
white and green tiles, and an entrance is obtained up two 
short flights of steps and through a two-leaf door which 
is decorated with a really fine example of wrought iron 
designing. This we were informed was the work of one 
man—a craftsman of Belfast. The roof is carried on 
pleasingly curved principals and certainly adds to, rather 
than detracts from the general appearance of the interior. 
The illumination is perfect. First of all the roof is 
heavily glazed; then there are three windows facing 
Queen’s-road and there are six windows facing the storage 
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‘ard. These are formed in arched recesses, the corre- | above to the necessity for different voltages for various| A few words may here be said regarding the network 
: nding recesses in the other walls being also arched, | purposes, and it will be seen that a large variety of volt- | of mains laid throughout the works and the sub-stations 
though they have no windows in them. In a word, it is | ages_are available, these varying from 60 to 460 at the | which are placed at different points. 82 separate circuits 
decidedly the most handsome engine-house that we have | generators. The two motors in this set are each of 150| are run from the power-house. The cables employed 
ever seen. horse-power, and their input when working normally is | vary in cross section from .007 square inch to .5120 

As regards the machinery, we must first of all give | 440 volts and 280 ampéres. They work at 600 revolu- | square inch, and the total length is over 500 miles. There 
voice to @ lament—it is largely of continental manufac- | tions per minute. The remainder of the equipment con- | are nominally but three sub-stations, though there are 
This, in a works where nearly everything else is | sists of two balancers, both made by Lahmeyer. The ! several parts of the works which are sub-stations in the 
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Fig. 5I—-THE NEW GANTRY OVER SLIPS 2 AND 3 


British, certainly gives rise to remark, but we under- | first of these is a direct-current 60-kilowatt machine, | sense that they are distributing centres. Thus to the 
stand that it was unavoidable. No British firm | consisting of one motor and one generator running at | East Platers’ shop no less than 18 circuits are run, these 
was, at the time when the plant was ordered, able to | 550 revolutions per minute, and delivering current at a pres- | varying in size from .05 square inch to .5 square inch in 
guarantee delivery of the type of plant required | sure of from 220 to 230 volts. The second balancer has | cross section. From there they are taken on to various 
within anything like a reasonable time, for it was | an alternating-current motor, mounted on the same bed- | other parts of the works, notably to slips 2 to 8, and the 
during the lucky period when our electrical firms were | plate, between two direct-current machines. The motor | north and west Platers’ Sheds. The three sub-stations 
so full of orders that they did not know which way | works at 460 volts and 200 ampéres, and the two| proper are situated (1) at the Alexandra Dock works, 


toturn. So, reluctantly, Messrs. Harland and Wolff had 
to go abroad. It was regrettable but unavoidable. 
Having expressed our sorrow at such a fine order having 
gone out of the country, we have nothing but good things 


generators can deliver 340 ampéres at 220 to 230 volts. 


| This set, we may mention, is intended to be worked back- 


wards as well as forwards ; that is to say, either the direct 
or alternating side can be the motor or generator at will. | 


hereafter to be mentioned; (2) at the junction of the 
Mast Shed and Joiners’ Shop—buildings Nos. 4 and 5; and 
(8) at the landward end of the new gantry. To the first- 
named, seven circuits are run from the power-house. 


to say regarding the plant itself. It is excellent in every | Running the whole length of the engine-house is a 15-ton | Five of these are of the same size, namely, .2 square inch 


way, and has given every satisfaction since it was put to | 
work, 

There are first of all four main generating sets. Each | 
is driven by a four-cylinder twin tandem triple-expansion | 
horizontal engine of the drop valve type, made by Sulzers, 
of Winterthur. They are very fine engines indeed, both 
in design and in finish, which is of the excellence which 
is always a noticeable feature in the engines sent out by 
this firm. Each engine has two cranks driving on to one 
crank shaft, on which are mounted the electric generators. | 
That marked No. 2 on the plan given on page xii. is a 
direct-current generator, and it has a normal rated | 
capacity of 1000 kilowatts at 460 volts, though it can stand | 
an overload considerably in excess of this. The speed is 
100 revolutions per minute. The generator was made at | 
Frankfort by the Lahmeyer Company. The sets marked 
Nos. 3 and 4 are identical one with the other, and differ | 
from No, 2 in the fact that two generators, one three- | 
phase and one direct-current, are carried on the shaft 
driven by the engine, which, however, is of the same type | 
as that first mentioned. These smaller generators are 
each of 650 kilowatts capacity, and they work at a pressure 
of 460 volts, and at a speed of 107 revolutions per minute. 
Set No. 5 has only a 650-kilowatt three-phase alternator, 
also of 60 volts, and of the same type and speed as the 
generators in sets 3 and 4. Each of these four generating 
sets is provided with an electrical barring gear. 

The other equipment of the engine-house is very com- | 
plete. First of all reference may be made to No. 6, which | 
consists of a three-cylinder vertical compound engine 
by W.H. Allen, Son and Co., Limited, of Bedford, coupled | 
direct on the same bed-plate to a 350-kilowatt three- | 
phase alternator. Set No.1 is also driven by a vertical | 
compound Allen engine, the shaft of which is prolonged | 
in both directions. On oneend there is mounted a direct 
current generator having four poles and generating cur- | 
rent at 440 volts. Its capacity is given as 342 ampéres, | 
and it runs at 360 revolutions per minute. The other 
end of the shaft carries a 120-kilowatt balancer, the two 
parts of which are marked 230 volts, 261 ampéres, and 
220 volts, 272 ampéres respectively. Next to this are 
two exciter sets, each consisting of Allen’s compound 
engines driving two-pole inverted direct-current dynamos 
rated at 60 kilowatts at 230 volts, and running at a speed 
of 400 revolutions per minute. Close by again is a 
motor driven exciter supplied by Laurence, Scott and Co., 
the motor taking 440 volts and the generator delivering 
up to 78 ampéres at 220 volts, at a speed of between 275 
and 315 revolutions per minute. 

Arranged along the wall opposite to the entrance are 
the following machines. First of all there are two sets of 
battery boosters arranged on one bed-plate. In each case 
the motor is rated at 230 volts at 1000 revolutions per 
minute, and the generators are arranged to supply current 
at a normal voltage of 15 and a maximum voltage of 30, 
the output being 880 ampéres and 440 ampéres respec- 
tively. Then there is a double motor generator by 





Laurence, Scott and Co., capable of supplying current at 
any voltage between 150 and 60. We have referred 


electrically-worked overhead travelling crane. 


| _three-core cables ; one is a .15 square inch three-core 
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Fig. 52—SHIPBUILDING GANTRY OVER SLIPS 5 AND 6 


With a station of such large capacity, and of such 
varied capabilities, there is of necessity a long switch- 
board. This is erected in a gallery along the wall oppo- 
site the entrance. There are no special remarks to be 
made about it, saving that the instruments, switches, 
&e., are all mounted on white marble slabs, and that it is 
as simply arranged as the multiplicity of voltages, &c., 
would permit. While on the subject of switching we may 
briefly refer to the general method employed for light- 
ing the works. The lights in the various shops are 
switched on from the central station and not in the shops 
themselves. A regular schedule of hours of lighting up 
has been prepared and is adhered to. 

The auxiliaries to the power station are all arranged 
under the floor of the engine-house. Here are the steam 
heaters, hotwell and feed pumps, the electrically-driven 


cable, and the last a .8 square inch and .15 square inch 
three-core cable. To the second sub-station run two single 
.5 square inch cables anda .15 square inch cable, and itis 
linked up to the first-named sub-station by means of two 
sets of 2.19/10’s single cables. Two single .5 square inch 
cables connect the second sub-station with the sub-station 
near the gantry, to which also a .3 square inch three-cored 
cable is led from the power-house vid the East Platers’ 
Shed. Both direct and alternating current are, therefore, 
available from all the sub-stations. It would be quite 
impossible to describe in detail the wonderful network of 
cables which is run throughout the works, but we may 
say that for the use of ships fitting out the following 
cables are run overhead to the water’s edge (1) from the 
Alexandra Dock works two sets of 2.19/10’s cables ; (2) 
from the sub-station in the Joiners’ Shop two sets of 





circulating pumps, condensers, &c.* No portion of this part | 


of the equipment appears above the engine-house floor. 


2.19/10’s cables ; (3) from the end of slip No. 8 two single 
| .5 square inch cables and two single .4 cables; and a 
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connection direct from the power-house vid the end of the 
boiler-house. This is available for vessels lying in the 
Abercorn Basin. ‘The whole of the circuits may roughly 
be divided as follows :—(a) Are lights, 450 volts across 
outers ; (b) power, three-wire 450 volts; (c) power, two- 
wire 450 volts; (d) power, three-phase; (¢) power, 110 
volts, and light 110 volts; (f) office and station lights, 
220 volts, either two-wire or four-wire ; (g) station power ; 
and (hk) station light. The first four of these circuits are 
to be found in every department of the works, and the 
fifth in the majority of them. 

The annexe to the engine-house—Nos. 51 and 52— 
contains some most interesting machines. It is here 
where the compressed air required for various purposes 
throughout the works is prepared, and where the hydraulic 
pressure pumps are worked. We will first deal with the 
air-compressors—see Fig.46. There are three of these. 
Two of them are similar in size and design, and are, in fact, 
exact counterparts one of the other, saving only that 
the motor in one case is driven by alternating current, 
and in the other by direct current. In all cases the motor 
is made by the Allgemeine Company, and the air com- 
pressors by the Ingersoll-Rand Company. In the two 
larger compressors the motor is mounted centrally on a 


works, 800 lb. and 1500 Ib. on the square inch respectively 


method of control is very ingenious. 


two sets of pumps, one set always being in reserve. 


and a plunger with a diameter of 20.5in. 


diameter. 


only 15in. diameter. 


To begin with, it | 
must be stated that for each set of pressures there are 
For 
the pressure of 800]lb. on the square inch there are 
two sets of single-acting three-throw plunger pumps, 
made by Sir W. G. Armstrong, Whitworth and Co. 
The plungers have each a diameter of 5in. and a stroke of 
20in., and when running at the full speed of 60 revolu- 
tions per minute each set is designed to deliver 250 
gallons of water per minute at the pressure stated. 
These pumps discharge into an accumulator weighted so 
as to give 800 1b. on the square inch, having a lift of 20ft. 
The two sets 
of 1500 lb. pressure pumps are similar to the foregoing, 
the stroke being the same, but the plungers are 3}in. in 
The capacity of these is 130 gallons per 
minute at the pressure stated. These discharge into an 
accumulator, having a lift of 20ft., but with a plunger of 
All the four sets are driven by 
multipolar direct-current shunt-wound machines each of 
200 brake horse-power when working at their full speed 


————= 
. | for lighting and power at times when the machinery ma 


These are produced by two distinct sets of pressure pumps, | not be at work. Above this are placed some oil tanks 
driven by motors which are automatically worked. The | and two water reservoir tanks capable of holding 35,099 


gallons. Adjoining this are some stores, and next this 
again is an electrical testing house where motors, instry. 
ments, &c., may be tested. It is provided with a 5-ton 
overhead crane. To the workshop shown in the plan 
Fig. 43, we have already alluded under the heading No, 7’ 
Shop No. 53 is devoted to storing the electrical fittings re. 
quired for any particular ship either being built or repaired 
The floor is divided up into sections, one foreach ship, — 

That part of the works which is known as the Alexandra 
Dock Works is devoted largely to rough wood working 
and to the storage of baulk timber, iron, oil, kc. Nos, $3 
and 44 are, timber and general stores. In No. 44—Tig, 39 
—is something which forms quite a feature of the w orks, 
for in it are extensive samples of different styles of 
decorations for saloons, state-rooms, and cabins. The 
prospective customer may see ever so many different 
kinds of decoration, and numerous examples of the fitting 
up of cabins exactly as they will be on board ship. No. 45 
is a storage shed, and No. 46 is devoted to the heavier 
kinds of wood-working machinery—see Fig. 33. Here are 
log frame and band saws, planing, mortising, and other 
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Fig. 53—VIEW OF THE NEW GANTRY OVER SLIPS 2 AND 3 


shaft having a crank at each end of it. One of these 
cranks works the first stage cylinder, which is 30in. in 
diameter, and has a 30in. stroke. The other,crank works 
the second stage cylinder, which, of course, also has a 
stroke of 30in., its diameter being 19in. The final 
pressure is 100]b. on the square inch, the air being 
delivered into a large horizontal receiver supported on 
brackets on the wall. The action of these compressors is 
automatic, and is governed entirely by the pressure in 
the receiver. When this tends to increase above 100 lb. 
on the square inch, a throttling device on the suction comes 
into play, and airis prevented from entering the cylinders. | 
As soon as the pressure tends to fall again, the air is auto- 
matically once more allowed to reach the cylinders. This 
device works well. The motor for the large continuous- | 
current set is arranged to work with a voltage of 440 to 
460 and 220 to 230, and at speeds either of 100 or 50 
revolutions per minute. As we have already said, one is 
an alternating and one a direct-current motor. The two 
larger compressors can each deal with 2425 cubic feet | 
of free air per minute. The third compressor is smaller, 
being only constructed to compress 700 cubic feet of free 
air per minute. It is, however, very similar to the fore- 
going, and is driven by a direct-current motor working at | 
440 to 460 or 220 to 230 volts, and at 150 or 75 revolu- 
tions per minute. 

The hydraulic pressure machinery—Fig. 47—possesses 
a special interest. There are two pressures used in the 





| and less is accordingly done. 
resistance in the field of the motor generator is by the 





of 60 revolutions per minute, these motors being supplied 
by the Allgemeine Elektricitiits Gesellschaft, of Berlin. 
They are separately excited and derive the current for 
working them from either of two sets of motor generators 
driven from the supply mains from the central station. 
One motor generator has an alternating-current motor, 
the other a direct-current motor, and both of them are 
constantly running at fixed speed, one supplying current 


to the armature of one set of pump motors, and the other | 


to the other. By varying the resistance in the field of 
the generators in each case, the voltage, and hence the 
amount of current forced through the motor armatures, 
may be varied, and the rangeof voltage is between 0 and 440 
volts. This alteration of voltage is automatic, andis brought 
about entirely by the action of the accumulators. If 


there is a demand for pressure water and the plunger of | 
the accumulator is forced down by the weight upon it, | 


then more work is called for from the motors, and the 
motor generator works at a higher voltage. 


of the accumulator upwards, then less work is required, 
The method of altering the 


use of a rheostat in each case. 

Next door to the boiler-house on the side away 
from the engine-house is a battery room. In this 
there is an accumulator which has a capacity of 
1000 ampére hours, and which helps to afford current 





If, on the | 
other hand, the pumps are forcing the weighted plunger | 


wood-working machines, all of them separately elec- 
trically driven. No. 47 is the stables, where there is 
room for some dozen horses, while No. 48 is an oil fuel 
storage tank with its pump, the former being isolated 
and surrounded by water. The remainder of the area is 
taken up with the storage of vast quantities of log timber 
and iron in various forms. Standard gauge lines run 
throughout, and on these run several steam jib cranes. 
We have well nigh come to the end of our space, but 
some few words must be said about the facilities for 
fitting out vessels after they are launched. This work is 
| partly carried out in the Abercorn basin. There are two 
jetties, which we have already mentioned, and also a long 
| quay provided with a powerful steam-worked three-legged 
sheer legs, which can deal with weights up to 60 tons, 
and the overhang of which can be varied by altering the 
position of the back leg, this being done by means of a 
large screw. There are also fitting out berths at the 
opposite end of the works with a 100-ton crane. The 
equipment also includes a powerful steam-worked pontoon 
| crane made by the Benrather Maschinen Fabrik. This 
is of such a shape that when at work in the water with a 
ship between it and the quay, it can lean right over the 
vessel and pick up its load from the quay—Fig. 49. Its 
maximum capacity is 200 tons. As already stated, pro- 
vision is made for taking electric leads on board vessels 
at the quays or jetties, that current can be supplied 
direct from the central station. 
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PISTONS AND’PISTON VALVES. 
No. II.* 


Tuere is one fact in connection with high-pressure 
cylinders which can hardly be over-estimated, and that 
js the absolute necessity for fitting them with hard close- 

ained liners, the metal suitable for the general casting 
of the cylinder not being suitable for the working surface, 
and metal suitable for the liner not being suitable for 
the cylinder. Proofs of this have been given over 
and over again; to mention one instance connected with 
Sheflicld power station, ll the cylinders of which are 
fitted throughout with Buckley’s restrained rings and 
springs. One of the high-pressure cylinders when first 
ut down wore ,';in. larger in diameter in as many weeks’ 
running. A new liner was fitted of hard close-grained 
iron, and to-day this liner is only ,\in. larger after four 
years’ constant running, and is a monument to the utility 
of a good hard close-grained liner. 

In Figs.17 and 18 are illustrated Haythorn’s piston rings. 





24" Piston Ring 
FIG. 17. 


These differ considerably from those already described: 
The packing consists of two strong rings of L section, 
which are expanded radially by a chain consisting of flat 
wrought iron links and double cast iron or brass pads 
alternately. At opposite sides these links give place to, 
on one side, a strong spiral spring contained in two half- 
boxes, and, on the other, an adjusting screw and nut. 
The link pads are in halves vertically, and between these, 
threaded on their brass connecting pins, and between one 
of them and the wrought iron link, is a short spiral spring 
separating the half-pads against the flanges of the pack- 
ing rings with a constant pressure. The adjusting screw 
forces the links round against the spring opposite, com- 
pressing it a measurable distance within the half-boxes— 
never more than ;‘,in. to fin. for the largest diameters. 








23% Piston Ring. 
Fig. 18. 
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1: 11% dia rough turned — ~~ — 


It will thus be seen that the vertical action is constant, 
and just sufficient to produce steam-tight contact between 
the packing rings, junk ring, and piston flange, and that 
the expanding pressure, being applied through jointed 
links, is transmitted radially and equally all round the 
packing rings, 

Fig. 18 is a modification of Fig. 17, specially suitable 
for horizontal engines, the expanding and vertical actions 
being the same, The packing rings, however, have their 
ends produced to the full depth of piston, the flange and 
junk ring being reduced in diameter to admit of this, 
thereby obtaining extra wearing surface. In addition to 
this, on the bottom side are two adjusting screws 
sdjolaie th tapered nuts, which, working between two 
adjoining nk pads and the body of the piston, carry the 
Weight of the piston entirely upon the broad surface of 





the packing rings, and are adjustable to any extent to 
compensate for wear, so that the body of the piston and its 
rod can always be maintained in the original central posi- 
tion. 

Another novel type of ring is shown in Fig. 19— 
Allen’s piston ring. It is certainly simple, and possesses 
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Fig. 19 


several very good points. The Allen ring, unlike other 
rings, is narrow and very deep, and in itself springless, but 
the element of elasticity is supplied by its being cut into 
three or more segments, the joints of which are filled 
steam-tight by wedge-shaped chokes, actuated by spiral 
springs. 
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Section C.D 








which permit of movement in one direction only, viz., 
radially. The various rubbing surfaces are ground to 
make perfect joints, and the workmanship has to be of 
the highest class. Indeed, such fitting is only possible 



































The stems of these chokes work in sockets, | 
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rings to periodic vibration. In Fig. 194 is shown an 
application of this type of ring to a 39in. diameter 
high-pressure piston of a marine engine. We are in- 
debted to Messrs. Frank Stacey and Co., Winchester 
House, Birmingham, for the two illustrations of this 
piston. There are, of course, many ways in which the 
springs for forcing the rings outwards against the cylin- 
der, and sideways against the piston flanges, may be 
arranged, and the making of special piston and valve 
rings has now become an industry on its own account. 
We need only mention without describing such familiar 
designs as the “Lancaster” ring, made by Lancastér 
and Tonge, in which a continuous spiral spring is em- 
ployed, or the rings made by Lockwood and Carlisle, and 
the Standard Piston Ring and Engineering Company, 
Limited, in which the spring is composed of alternate 
parts which press the ring against the flanges and against 
the cylinder walls. 

The piston packings above described and illustrated may 
be taken as representing generally present-day practice. 
It is surprising to find that after so many years’ experience, 
several large firms use no other type of piston-ring than 
the ordinary Ramsbottom ring. With the general use of 
superheated steam which obtains to-day, however, spring 
rings restrained by a substantial locking device are no 
doubt the most favoured and the most suitable. 
| PISTON VALVES. 
| ‘The piston valve engine, which was much despised 
| only a few years ago, and classed as a steam eater, may 
| now be placed ameng the most economical of prime 
| movers. Quick-revolution engines have all cylinders 
| fitted with distributing valves of the piston type, and 
| quite a large number of slow-revolution engines are being 

fitted with piston valves driven through trip gears. 
| Already two firms in the country have taken up the 
| manufacture of slow-speed piston valve engines as 
| standard practice, and have obtained good results; in 
| fact, one of the most economical of engines of recent 
| times was fitted with piston valves, viz., the engine 
| built by Messrs. Cole, Marcbent and Morley for a mill in 





| Belfast, full particulars of the test of which were pub- 
lished in Tok Encineer of June 2nd, 1905, and further 
particulars of an engine with similar gear will be found 
in THE EnGInFER, July 19th, 1907. 
The piston valve engine is therefore finding favour, 
| and considering the great simplicity and the ease with 
which the practically frictionless valves can be actuated, 
| it has great advantages. These may be summarised as 
follows :—It is simple. It is perfectly balanced. It is 
the easiest of all valves to actuate. If properly designed 
| it will automatically adjust itself and keep steam-tight ; 
| and lastly, it is suitable for the highest steam pressures 
| and superheat. The majority of piston valve engines are 
| of the vertical type, and those of the horizontal type 
| have the piston valves arranged to work in a vertical 
| position. This is no doubt the best and most natural 
position, and has proved the most satisfactory in practice. 
As already stated with reference to pistons, the ideal 
piston valve would be a solid one, but, of course, with 
a solid valve there is no provision for adjustment when 
| wear has taken place. -Owing to the difficulty of making 
piston valves work satisfactorily when fitted with spring 
| rings, particularly when working with high pressures and 
a steam, solid valves, or valves fitted with 
| solid floating rings, have been and are very largely 
used, more especially for quick revolution engines. 
These have been found highly satisfactory, and 
many years’ experience has long since shown that 
engines do not rapidly become wasteful; in fact, many 
examples might be quoted from actual practice to show 
that the wear of solid floating valve rings, if properly de- 
signed and correctly driven, will be hardly measurable 
after several years’ running. The fact that the leading 
quick revolution engine builders have used little else but 
solid floating rings for their valves for years, and have 
been able to compete with makers of slow-speed engines 
goes to prove that solid rings give satisfaction. 
In the case of solid piston valves, or valves fitted with 





along the lines of the Allen invention, because this ring | solid floating rings, a small amount of clearance must be 
never has to be strained into position, and so suffers no ' allowed for the valves to work. 


Under ordinary condi- 





















































distortion. The great depth of the groove and the close 
sliding fit make a steam-tight joint. The makers claim, 
in fact, that the Allen ring never becomes steam-packed. 
It is claimed that the Allen ring, being springléss and 





* No. I. appeared June 18th. 





divided into segments,‘does not share the tendency.of some 
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tions, with steam at about 1501b. ea ages per square 
inch, the minimum clearance allowable is about .004in. 
for, say, a 10in. diameter valve; but if the steam is super- 
heated, say, 100 deg. Fah., at least double this clearance 
is necessary owing to the difference in expansion and dis- 
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tortion of the valve and cylinder due to the increased | has the advantage of requiring only one set of valve gear, 
If the engine works continuously under a | butit has the disadvantage of necessitating one long port 
In practice, however, the advantages of 


temperature. 


specified degree of superheat little better results may be | to each cylinder. 





Fig.24, 


“Twe Excincer 





obtained from an adjustable piston valve, but when the | simplicity and cheapness seem to outweigh the slight loss 
engine works with saturated steam the clearance of the | in economy, if we are to judge by the number of engines 


valve will be excessive and cause leakage. This is par- | 
ticularly noticeable in the case of engines which are | 
entirely controlled by the governor varying the degree of 
expansion, as when the valves are made free enough to 
work satisfactorily with superheated steam, the leakage | 
when working with saturated steam is sufficient to cause 
the engine to run away when working at no load. 

Owing to the simplicity and reliability of the piston 
valve, combined with the ease with which it can be actu- | 
ated, it is used for a large variety of purposes, including | 
quick revolution land and marine engines, rolling mill 
engines, winding engines, &c. When driven by an excen- 
tric in the ordinary way, direct from the crank shaft, the | 
valves for one cylinder usually take the forms shown in 
Figs. 20 to 22. The last two are shown fitted with solid 
floating rings. The design shown in Fig. 21 is suitable 
for medium size valves, but is not to be recommended for 
large engines. For large engines with long strokes the | 
valve is often made in the form of two pistons, as shown | 
in Fig. 23, but this can only be done when the cylinder is | 
arranged to exhaust from eachend. This has the advan- 
tage of keeping the inlet steam—which is usually 
admitted past the inner edges of the valve—from close 
contact with the cooling action of the exhaust steam. A | 
smaller valve can also be used, as there is no need to pro- 
vide a passage through the centre of the valve for 
exhaust steam. It is commonly thought by those not 
acquainted with piston valve engine design that piston 
valves necessitate excessive clearance volume, due to the 
arrangement of the ports. This is an erroneous idea, as 
it is possible to design cylinders for slow-speed engincs 
with a clearance volume of not more than 5 per cent., 
and even in the case of quick-revolution engines the 
clearance volume need not exceed 10 to 12 per cent. if 
the ports are kept as straight and short as possible. 

For small compound two-cylinder short-stroke engines 
it is common practice to make the two cylinders in one | 
casting with a common distributing valve. 


FIG.30. 
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valves C D are in the form of hollow sliding sleeves and 
these are placed in line with each other on the same rod 


as shown. Steam is admitted to the high-presgy,, 
cylinder « from the cavity i by the lower valve, and ie 
exhausted therefrom into the interior of the uleats 
Thence it passes into the low-pressure cylinder /), being 
distributed by the upper valve acting like an ordinar 
D slide valve. The defect of the long ports, Xc., jg ns 
quite so great as may be at first imagined, but an jm 
provement of from 3 to 5 per cent. in economy may be 
obtained by fitting valves to each cylinder and cuttin 
the clearance down to a minimum, This may see, : 


Fig. 29. 











Fig. 28. 


small amount, but it appears to have more value when 
the year’s coal bill is considered. Another design of 
valve to fulfil the same purpose is shown in Fig. 25. In 
this case the ports to the low-pressure cylinder can be 
made short, but two long ports are required for the high. 
pressure cylinder, and it has the disadvantage of giving 
twice as much area for leakage of receiver steam past the 
valve to the exhaust, i.e., past edges marked AA. In the 
case of small tandem piston valve engines, unless g 
stufting-box is fitted between the cylinders, and a receiver 
ipe connecting the high-pressure cylinder exhaust to the 
ow-pressure steam chest, it is necessary to cross the ports 
of the high-pressure cylinder. A neater arrangement for 
engines of this type is that shown in Fig. 26, which design 
isdue to Mr. W. H. Allen. 
In the case of high-pressure cylinders of compound and 
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. x A piston | built with this valve. 
valve suitable for this type, as used by several well-known | two crank compound engines with cranks opposite. The 
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It is only suitable, of course, for 





















































engine builders, is shown in Fig. 24. 
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‘SECTION THROUGH C.D. 











The arrangement | steam distribution is similar to that of an engine fitted , , 
really consists of two valves, one above the other. It| with a separate valve and gear to each cylinder. The | the opening of the slots in the liner, on each occasion t 











triple-expansion engines, particularly when variable ex- 
pansion gear is used in connection with a distributing 
| valve driven by a simple slide valve motion, very small 
openings are given to the steam inlet, especially at early 
cut-offs. To overcome this difficulty, Messrs. A. Borsig 
and Co., of Berlin, have designed a piston valve, as shown 
in Fig. 27. The steam enters internally, and is guided by 
the edges of the shell or liner bridges. The exhaust is 
effected past the outer edges of the valve and through the 
interior. The internal edges of the valve have a covering 
| which is smaller than the inlet covering on the edges of 
the liner bridges. Upon the commencement of the ad- 
| mission of steam, the cylinder ports and the shell chamber 
are consequently already in communication through a 
| large free passage, so that full advantage can be taken of 
| the several openings in the shell ; whereas in the ordinary 
| double or triple-ported valves larger ports are required 
and larger surfaces are exposed to leakage. In this 
design ordinary cylinder ports only are required, and, if any- 
| thing, less leakage of initial steam should be able to pass 
| this valve than one of ordinary construction, owing to 
| the fact that after steam has been cut off by the cen- 
tral portion of the valve, an additional shutting off 
| is effected by the slide valve closing over the main 
| ports. Again, owing to the large bearing surface of the 
| valve, the latter is well supported, and wear should be 
| reduced. As in the case of trick slide valves, the passage 
| between the shell and the main valves during a portion 
of the stroke forms one enlargement of the cylinder 
clearance space. This, however, is of no importance, 
because this enlargement of the clearance space 1s 
restricted to the short period of time at the commence- 
| ment of the expansion—from the cutting off through the 
slots in the liner to the cutting off from the main port, 
and to the short period at the end of compression from 
the opening of the main port up to the opening of the 
slots in the liner; and, furthermore, as will be seen from 
the diagram shown in Fig. 28, which is taken from the 
chamber between the liner and the main valve, both on 


the opening of this space to the main port and also 7 
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steal) on either side is at a'most cqual pressures. The 
copnection of the space between the liner and the valve 
pody with the cylinder clearance at the end of com- 
; is also sometimes of use, as thereby the high 
compressions (which repeatedly cannot be avoided) are 
rendered milder.. In Fig. 29 is shown an_ indicator 
diagram from a vertical single-cylinder condensing engine, 
with cylinder 850mm. diameter by 800mm. stroke, 
running at 230 revolutions a minute, built by A. 
Borsig, of Berlin. Although the cut-off is very early, 
it will be noted that the steam admission line is very good. 

The small valve illustrated is cast in one piece and 
fitted with three rings of the Ramsbottom type at the 
cnds only. As will be seen, these are cut at an angle at 
the joint and pegged to prevent them turning round. The 
orts are cast in the liner, and afterwards recessed slightly 
at the cutting off edges. This ensures an accurate cut- 
off and a good admission at the point of lead. As the 
drawing is fully dimensioned and fully detailed, further 
comment is unnecessary. 

Fig. 30 is a detailed drawing of a larger size valve 
of similar design, but arranged with double ports for 
exhaust, and triple ports for steam. In the actual engine 
from which this detail is taken there are two valves work- 
ing side by side for the one cylinder. In this case, as 
will be seen, spring rings are fitted to all edges, Rams- 
bottom rings being fitted to the central portion, and a 
special design of spring ring extending the whole width 
of the faces where the valve cuts off from the main port. 
The Ramsbottom rings are lapped at the joints and pre- 
vented from turning by means of a peg—see detail, 
Fig. 31. The two inner broad rings are sprung over into 
position, while the outer rings are held in place by junk 
plates. The joints in these rings are cut at an angle— 
see detail, Fig. 3la—and are provided with a special 
Jap er tongue piece, which is riveted to one side of 
the joint, and left free to move against the other. 
This lap piece, which fits behind the whole width of the 
rings at the joints, is provided with a raised portion or 
tongue marked A. This effectually prevents steam 
passing between the ring and the liner at the joints. 
Again, as the lap piece is recessed into the valve body 
casting, as will be seen in detail—Fig. 31 at B—the rings 
are prevented from turning round. The greatest possible 
care has been exercised in the design and manufacture of 
these valves. 
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THE RAND AS A MARKET FOR ENGINEERING 
PRODUCTS. 
By WILLIAM BLANE, M.I. Mech. E. 
No, HL* 


Tue former articles on this subject dealt with the 
general conditions relating to the Rand as a market 
for machinery and the classes or kinds of machinery 
mostly used on the mines. It is now proposed to show 
how orders are given out and secured. At so great a dis- 
tance, the question of agencies is at once suggested, for, 
if he would secure anything more than a stray order, the 
home manufacturer must either have an office in Johan- 
nesburg or be represented there. by some reliable firm or 
person. The cost of keeping an office in Johannesburg is 
so great that the latter course, viz., that ot arranging an 
agency with a local firm, is almost exclusively adopted. 
For the same reason, local representatives must have 
more than one agency or they can not hope to cover 
expenses; therefore, the same house would represent, 
say, a firm of boiler makers, one of engine builders, 
another of tube makers, a fourth for rock drills, and so 
on; care being always taken that the makers represented 
in any one office do not produce articles which would 
bring them into competition with each other. In this 
way it comes about that there are abouta dozen firms on 
the Rand, each of which can deal with a specification for 
the full equipment of a mine, naming in their tender the 
various makers by whom the goods would be produced. 
The principals of these local firms are themselves engi- 
neers, and their staffs are in every way equal to those of 
the consulting engineers who place the orders ; indeed, 
some of the most successful consulting engineers on the 
Rand have come from the staffs of mercantile engineering 
houses. Here, then, at the very root of the business we have 
exceptional conditions, for, as stated in a former article, 
the consulting engineers of the Rand are drawn from the 
best the profession produces, while the men who first read 
their specifications are engineers whose practical expe- 
rience and technical education command the respect of 
their brethren who for the moment are, to use a phrase 
often bantered between them, “on the other side of the 
counter.” 

The nature of an agency is usually that of an exclusive 
buying and selling agreement, by which it is arranged 
that the makers will sell only to the agents and the 
agents will purchase such goods as the makers produce 
from them only. The makers are, as a rule, left free to 
supply to the district direct, but in doing so would pay 
the agent a small commission on the price obtained. 
Makeis rarely now contribute any cash payment towards 
the agent’s expenses, the agent preferring to allow for 
everything in making up his tender. This eliminates a 
former fruitful source of annoyance, and ensures that the 
agents will either secure orders or give up the representa- 
tion as unremunerative. The pigeon-holing of agency 
agreements has kept many a firm tied up for years to an 
agent who was either too busy or too careless to do any- 
thing for it. On the other hand, agents have been kept 
out of the market by having agreements with manufac- 
turers who were too busy at home to allow of their post- 
ing them in the data essential to. the making up of a 
tender. There should be thorough transparency between 
makers and agents, and where this has obtained there 
has never been failure to secure business. The maker 
should unreservedly give up his costs and profits to the 
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agent, and allow him a reasonable latitude in case of 
extra keen competition, and the agent should send to the 
maker a copy of every tender submitted, showing how his 
ultimate figures are arrived at, including his own prospec- 
tive profit. A clause to this effect, if inserted in the agree- 
ment, would go far to guarantee a good understanding. 

When tenders are wanted, specifications are sent out to 
the various firms likely to figure on them, no advertising 
being now done. The tenders have, as a rule, to be 
returned within a few days after the receipt of the speci- 
fication. The price submitted usually includes delivery 
on the site of erection, duty and all other charges paid. 
The maker’s name must always be stated, and the time 
in which delivery will be guaranted, subject to the usual 
fire and strike clause. The penalty for late delivery is 
embodied in the specification, and the tenderer must 
accept it. This varies according to the urgency of each 
case, but usually works out at about 1 per cent. of the 
delivered value of machinery for every week’s delay 
beyond the contract time. This penalty clause is abso- 
lutely essential when dealing with orders which have to 
be executed by firms at so great a distance, more espe- 
cially as time is the essence of every contract. Each 
firm in tendering states the time in which it will deliver, 
and, as the mines cannot be started till the machinery is 
erected, the tender guaranteeing the quickest delivery is 
often accepted, even although its price may be higher 
than that of others. 

In every case tenders are submitted in the name of the 
local agent, although the maker’s name is invariably 
required. The agents’ office, if thoroughly equipped, 
contains all the data on which to base the maker’s price, 
delivered f.o.b. at port of shipment, and for this sum he 
becomes responsible to the maker should his tender be 
accepted. To the cost f.o.b. is added the freight, landing 
and forwarding charges, railage, insurance, duty, &c., as 
well as the percentage which the agent considers 
necessary to cover the risks, profits, and cost of financing 
the order. This last item is interesting, if but for the 
fact that it would be unnecessary if makers were more 
considerate. The terms of payment as between maker 
and agent are often cash against shipment, whereas those 
between the agent and the purchaser are usually one- 
third on proof of complete shipment, one-third on delivery 
at the mine, and one-third on satisfactory erection. It 
works out in this way:—An order is obtained for 
macbinery costing £10,000 f.o.b.; to keep the erecting 
pit clear the job is shipped in several lots, and with each 
shipment the documents are presented to the agents’ 
bankers in London for payment according to agreement. 
Probably from the first shipment to the last would be 
several months, while the last shipment would possibly 
be some small part overlooked, but essential to the start- 
ing of the job. The bulk of the payment has thus been 
made by the agent months before he can prove complete 
shipment, and only then does he get his first payment of 
one-third the price tendered. Bad debts are unknown 
between agent and Main Reef purchasers; therefore, if 
if the maker has confidence in the agent, his money is 
perfectly secure. Why, then, do makers not accept the 
same terms of payment as the agent, especially when 
such terms would be considered good in the case of a 
home order? It is this which has kept some of the best 
firms in Britain out of the Rand market, because it is 
evident that agents who are strong enough financially to 
work on the lines indicated become masters of the situa- 
tion, and ultimately dictate their own terms. The small 
firm with little or no capital has often to stand out alto- 
gether, and not even submit a tender, while it could 
secure business easily by the small proportion of its own 
needs if relieved by the home people of the necessity of 
financing. 

To firms which have not already tried this market as 
an outlet for their products it might be suggested that a 
small combination of non-competitive makers, with a 
good man, loyally supported, as its Rand representative, 
could scarcely fail to secure a share of the large orders to 
be given out in the near future. This suggestion is 
prompted by the fact that nearly all the established 
agency firms in Johannesburg already represent their full 
complement of manufacturers, while there is still room for 
new enterprise. Besides, the danger exists everywhere 
of old-established houses becoming exclusive, and some- 
times, too, being entirely out of the running in price, 
because of the maintenance of heavy stocks and expen- 
sive stafis. 

Perhaps nowhere else is there such openness and fair- 
ness in the matter of tenders where private companies 
are concerned. All engineers have their prejudices, and 
a maker who has produced a satisfactory machine will 
always be looked upon more favourably than one whose 
production has given trouble. This is especially the case 
in Johannesburg, and rightly so, seeing it takes months 
to get renewals at such a distance; but for the new firm 
there is absolutely fair play, and every encouragement is 
offered to the inventor who gives any reasonable hope of 
a reduction of costs, however small. 

Railway locomotives and rolling stock, agricultural 
machinery, and traction engines, &c., have a wider 
market than that of mining machinery. But, neverthe- 
less, Johannesburg is the centre of the entire trade of 
South Africa. Whether it be rolling stock for the 
N.G.R., an electric light installation for the Cape, or a 
rock breaker for some dorp in the Orange Colony, tenders 
are called for in Johannesburg. The machinery mer- 
chants, whose headquarters are on the Rand, have 
representatives in all the coast towns, and in such places 
as Bloemfontein and Bulawayo, so that by this means 
alone all business gravitates to that centre. The various 
Governments, however, often purchase the railway 
supplies through their agents in London, and of late years 
a good deal of machinery for the mines has been bought 
and shipped by London representatives. But even in 
these cases the manufacturer who has an agent in South 
Africa has ee which are self-evident, not the 
least of these being the fact that there is some one out 





there to npfer to in case of trouble. 





THE ENGINEERING EQUIPMENT OF BIRMING- 
HAM UNIVERSITY. 


WHEN the charter for a University was granted to 
Birmingham in 1900 it was realised that the equipment 
for applied science then in existence at Mason College 
was hopelessly inadequate to the needs of the district. 
An important engineering centre such as Birmingham 
needs a University which, while giving a good general 
education to those who desire it, will specialise in those 
branches of learning which will train men to take a lead- 
ing part in its local industries. These considerations 
had great weight with the Council during the develop- 
ment of the new scheme, and their deliberations resulted 
in the erection of huge laboratories at Bournbrook, 
largely devoted to the various branches of applied science. 
The site, about 25 acres in extent, was given by Lord 
Calthorpe, and is situated about three miles from the centre 
of the city. Upon this has been erected the magnificent 
block of buildings that is to be formally opened on the 
7th of July by his Majesty the King. All that is best 
both in European and American practice finds a place in 
the various laboratories, in the equipment of which no 
expense has been spared. The main buildings extend in 
a semicircle facing University-road, while a smaller line 
of buildings, including the physics, chemistry, and library 
blocks, form the diameter of this semicircle. The main 
block of buildings when finished will consist of the great 
hall in the centre, with three blocks on each side, but at 
present only four of these seven sections are completed. 
The first dome at the western extremity of the main 
buildings denotes the mechanical engineering section. 
This contains some of the workshops and the main 
drawing-office. The latter consists of a large room capabie 
of accommodating 120 students, and is well provided with 
models of machine parts for the use of junior students. 
A number of Messrs. B. J. Hail’s tilting drawing tables are 
provided for the use of seniorstudents. Each drawing board 
is fitted with a carbon filament lamp suspended in a special 
ball-and-socket fitting, which enables the light to be easil 
and quickly moved to any position that may be desired. 
Adjoining the drawing-office is a blue printing room, 
containing an electric copier and all necessary apparatus 
for washing and quickly drying prints. On the south side 
of the drawing-office is the Hall of Machines. This is at 
present unoccupied, but is to be devoted to machines 
lent or given by manufacturers for the purpose of 
familiarising students and visitors with the latest 
mechanisms and principles of various manufacturing pro- 
cesses. Immediately below this is the machine and 
fitting shop. This contains about twenty lathes of 
different sizes—some for high-speed work, embodying 
the best English and American designs. There are also 
two drilling machines, each of 4ft. radius, by English and 
American makers; two milling machines, one vertical 
boring and turning mill, one planing machine (8ft. by 3ft. 
by 3ft.), one 15in. shaper, three grinding machines, and 
numerous small tools common in fitting shops. A large 
number of Parkinson vices is also provided for bench 
work. The tool stores are well equipped with drills, taps, 
dies, gauges, and all kinds of small tools necessary for 
engineering work. All repairs and alterations for the 
power station and other parts of the buildings are done in 
the workshops, so that the training given here is quite 
practical in character. There is, for example, at present 
going through the shops a feed-pump which has been 
designed by students, will be entirely made in these 
shops, and will, when finished, form part of the power 
station plant. : 

Adjoining the fitting shop is the pattern shop. This 
again is very fully equipped. It contains a 30in. band 
saw, a 20in. wood planing and thicknessing machine, a 
32in. circular saw, a dimension saw with tilting table, and 
all other small tools, grinders, &c, necessary for a pattern 
shop. There are also six wood-turning lathes that have 
been entirely made in the University workshops. The 
machines of both these shops are driven by three-phase 
induction motors on the 110-volt 30-frequency supply from 
the power station. The remainder of the mechanical 
engineering plant is housed in a small set of buildings to 
the south-west of the main block. The foundry and 
smithy are in one building, and each occupies a floor space 
of 1250 square feet—50 by 25. The foundry is provided 
with a 2-ton cupola, a brass-melting furnace and core 
stoves, and contains a 3-ton hand travelling crane for 
carrying heavy ladles. The casting and moulding are 
done by students, who thus gain practical experience in 
this kind of work. The smithy has an electrically-driven 
power hammer, an acetylene plant, and twelve coke 
hearths for the use of students. 

Steam and hot water for heating purposes, together 
with electricity for lighting and power, are supplied by 
the power station. This consists of three parts, the 
boiler-room, gas plant, and engine-room. The boiler- 
room is 40ft. by 60ft., and the engine-room 50ft. by 100ft., 
but ample space has been left for future extensions. All 
the plant has been selected with an eye to its teaching 
value, but considerations of practical efficiency have by 
no means been omitted, as the installation has to pay 
commercially. It is also used as a heat laboratory for 
senior engineering students, and it is here that the pecu- 
liar value of the different types of engines and boilers is 
to be studied, as it enables direct comparisons to be made 
between different designs working under the same or 
different conditions. The boiler-room equipment consists 
of:—Two steel dry back fire-tube boilers 8ft. in diameter, 
each capable of evaporating 80001]b. of water per hour. 
One of these is hand stoked, and the other fitted with a 
Proctor mechanical stoker, so that direct comparisons of 
the two methods of stoking can be made on precisely 
similar boilers. These two boilers are used for heating 
purposes only, but could also be used, if required, to gene- 
rate steam for the engine-room. They give a steam 
pressure of 80 1b. per square inch. 

A locomotive boiler supplied by Beyer, Peacock and 
Co., Limited, supplies steam at a pressure of 200 1b. per 
square inch and gives 3000 1b. of steam per hour. Two 
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water-tube boilers, one of the Babcock type and the other 
a Niclausse, are also to be found here. The Babcock boiler 
contains its own superheater, and will give 100 deg. to 
150 deg. Fah. of superheat. The Niclausse boiler works 
at a pressure of 200 Ib. per square inch, and gives 3000 lb. 
of steam per hour. These three boilers supply steam to 
the engine. The installation is completed by a Schmidt 
gas fired superheater, which is capable of taking 3200 lb. 
of steam at a pressure of 200 lb. and superheating to 
700 deg. Fah. 

The steam main is 6in. in diameter. and is carried along 
the engine-room wall in duplicate. It is so arranged that 
steam from any of the boilers can be admitted to any 
engine at will. 

The gas engines which form part of the engine-room 
plant are supplied with gas by a 500 horse-power 
Mond producer, situated at the western end of the 
power station. Itis of the non-ammonia recovery type, 
and is capable of gasifying 5 tons of coal per day, an 
of generating 30,000 cubic feet of gas per hour. The 
holder in connection with it supplies gas at about 3in. of 
water pressure to all parts of the building. Its capacity 
is 6000 cubic feet. This gas is used in the metallurgical 
laboratories for smelting purposes, in mufiles, and for 
general heating purposes in the main buildings. This 
plant, in common with all the power station machinery, 
is adapted for experimental work, and several 30-hour 
tests have been performed on it by the students. 

The engine-room is fitted up on the same principle as 
the other sections, namely, with a view of obtaining the 
maximum amount of teaching value, combined with prac- 
tical efficiency for commercial working. The engines, 
therefore, are all of different patterns. The south-east 
corner is devoted to high-speed steam engines. Here we 
have a 100 B.H.P. compound Belliss engine (presented 
by the makers) coupled to a Bruce Peebles 110-volt D.C. 
generator, together with a Weir condensing plant on the 
dry air pump system. The next unit is a 30 B.H.P. De 
Laval turbine coupled to a compound-wound D.C. gene- 
rator running at 2000 R.P.M. The last of the high-speed 
engines is a Willans 100 B.H.P. triple-expansion set 
of the well-known central valve type. This also 
was presented by the makers, and is connected to 
a Worthington condensing plant, with a Simplex 
air pump. The engine drives a four-pole Siemens 
direct-current generator, giving 110 volts. There 
are two specimens of medium speed engines. A 
75-kilowatt marine engine, entirely self-contained, was 
supplied by Messrs. J. and H. MacLaren, of Leeds. Itis a 
triple-expansion engine with flat valves of the trick-ported 
type, and drives a Westinghouse alternator which is 
capable of taking a permanent overload of 50 per cent. 
The only horizontal steam engine is a 50 indicated horse- 
power cross-compound Ruston Proctor set running at 
200 revolutions per minnte. It is coupled to a 30-kilowatt 
Westinghouse direct-current generator, wound for 440 
volts; all the other direct-current generators give 
110 volts. This is used in connection with the three-wire 
system, to be mentioned later. An air compressor 
capable of compressing 25 cubic feet of free air per minute 
to a pressure of 200 lb. is used in connection with the 
refrigerating plant, and for starting the gas engines. The 
gas engines include a Premier engine of the single- 
cylinder scavenging type, capable of giving 100 brake 
horse-power at a speed of 160 revolutions per minute, 
and a Westinghouse engine. The former is the only 
experimental engine in the station. ll the others, 
while capable of being tested, are purely commercial 
engines, no provision being made for structural 
alterations in connection with experimental work. This 
engine, however, also takes its share of the load of the 
station, as it is direct coupled to a 55-kilowatt Westing- 
house direct-current generator. The engine can be run 
with or without scavenging ; quality, quantity, or hit-and- 
miss governing used at will; high and low-tension 
ignition are provided, and the cooling water to the 
different parts is kept separate, so that exhaustive trials 
under all conditions can and have been made. 
The Westinghouse engine is of the well-known three- 
cylinder type. It is coupled direct to a 37}-kilowatt 
direct-current Westinghouse generator, and runs at 290 
revolutions. The smaller engines include a 10 horse- 
power Diesel oil engine, which drives an ammonia com- 
pressor for the refrigerating plant, and three petrol motors 
—-a 20 horse-power, four-cylinder Daimler, a three-line 
six cylinder Ariel Simplex, and a Rollason three-cylinder 
motor. For the latter a special motor testing bed is 
provided. A rotary converter of 374 kilowatt capacity is 
used for converting alternate current to direct current, or 
vice versa, for use in the buildings, while three Westing- 
house single-phase transformers ar” also installed. The 
large switchboard contains a panel for each engine, and 
contains all the necessary instruments, meters, &c., for 
purposes of measurement and testing. The existing 
110 volt system was, last year, found to be inconvenient 
for supplying the outlying buildings of the University. It 
was therefore decided to put down a 440-volt three-wire 
system to give light and power to these blocks. 
Accordingly a battery of 240 E.P.S. cells, with charging 
plant, has been installed in a small building near the 
power station. This system therefore, can be either 
worked directly by the Ruston Proctor engine, or from 
the battery. The load on the two halves of the system is 
equalised by a balancer, consisting of fwo 6-kilowatt 
machines mechanically coupled and connected across 
the outers. The middle point of the set is earthed through 
a resistance, so that if a fault occurs in one of the outers, 
work can be proceeded with until it is possible to shut 
down for repairs. 

A 15 horse-power gas producer is also used for the 
purpose of short tests and experimental work. A 
laboratory, which is well provided with indicators, calori- 
meters, gas analysis apparatus, and all the necessary 
materials for engine and boiler testing, is adjacent to the 
boiler-room, and completes the mechanical engineering 
equipment. 

The electrical engineering laboratories are very com- 





pletely fitted up. The senior laboratory is 127ft. by 45ft. 
in size, and contains all kinds of electrical machinery. 
The fixed machines at the south end of this laboratory 
are designed to supply the different voltages required for 
experimental purposes. The supplies to the laboratory 
from the power station are 110 volts direct current and 
alternating current (3-phase) at 200 volts and 30 fre- 
quency. In addition, a battery of 112 E.P.S. cells 
gives a direct current supply of 220 volts and a low 
voltage battery supplies heavy currents at 2 to 25 volts. 
In these laboratories, therefore, direct current at 220 volts 
(200-250 ampéres), 110 volts (150-200 ampéres) and 2 to 
25 volts (300-600 ampéres), and 3-phase alternating 
current at 200 volts (50 frequency 25 kilowatts) and 200 
volts (30 frequency 40 kilowatts) are available. The first 
three are supplied by the battery, regulated by a Thury 
booster, a rotary converter, with 3-phase auto transformer, 
and battery with plugboard respectively. The alternating 


d|current 50 frequency is given by the Brush 25-kilowatt 


alternator, and the 30 frequency supply by a Brown- 
Boveri machine. In addition to this there are motor gene- 
rators by the British Thomson-Houston Company, and W. 
H. Allen, Son and Co., Ld., of Bedford. A recent installation 
is the 30-kilowatt motor alternator by Messrs. Holmes, of 
Newcastle, which gives a variable frequency from 50 to 
20, and whose exciting winding is in halves to facilitate 
the conduct of a Behrend test. The remaining fixed set 
of machines consists of two motors and two alternators 
in line by Messrs. Parker, of Wolverhampton. The 
alternators are of the two-phase type, and are coupled to 
the motors by magnetic clutches. The motor testing 
beds are provided with motors of all kinds; They 
are fitted up for brake and torque tests, while 
grouping of machines for special experimental work 
is facilitated by the provision of an overhead crane. 
Among the special machines are:—A Brush tramway 
motor with controller and starter, Siemens crane motor, 
Winter-Eichberg single-phase commutator motor, Déri 
single-phase commutator motor, and Rosenberg con- 
stant-current train-lighting dynamo. An _interest- 
ing machine at present in this department is an 
Edison Z type dynamo dated 1881, which was used for 
lighting the exhibition at the Crystal Palace in 1882, and 
has since been in constant use for twenty years. The 
installation is completed by a numerous variety of 
small motors, both direct-current and alternating. current, 
motor generators, transformers, and other small apparatus. 
A workshop adjacent to the laboratory is well provided 
with tools for making electrical machinery, and much of 
the smaller apparatus is made there. The junior electrical 
laboratory is on the upper floor, and is fitted up for 
instrument and meter testing, and all elementary elec- 
trical work. There are also galvanometer rooms, a 
photometric bench for glow lamps, an arc lamp photo- 
meter, a standardising room for rapidly correcting any 
electrical instrument, a drawing-office, and all facilities 
for capacity and high-tension work. As an illustration of 
the practical scale upon which all this work is performed, 
it may be mentioned that a cable }-mile in length is 
sunk in the ground for the performance of tests on the 
capacity of a three-core cable. The show cases in the 
junior laboratories contain loans of electrical apparatus 
and materials for the purpose of familiarising the student 
with the appearance of the various details mentioned in 
the lectures. 

The remainder of block B is devoted to civil engineer- 
ing, the whole of the lower floor being occupied by the 
hydraulic and strength of materials laboratory. The 
latter contains three machines for tensile, compression, 
and bending tests. The first is a 50-ton hydraulic tester 
of the Buckton type. 1t is worked by an accumulator, 
which is capable of giving a pressure of 2000]b. per 
square inch. This machine will take specimens up to 
8ft. in length. The next in size is a 100-ton Riehié 
vertical machine. This will take bending specimens up 
to 16ft. in length, whilst the position of the specimen 
makes tests of this description easy to carry out. The 
machine is driven by an electric motor, changes of speed 
being introduced by gearing and claw clutches, while the 
power is applied by means of vertical screws. The large 
300-ton tester by Averys has been already described in 
these pages—see Tar ENGINEER, May 21st, 1909. The 
smaller machines consist of a 10,000 inch-pound torsion 
tester of the well-known Avery type, an Izod impact 
machine by the same makers, and a Bailey hydraulic 
wire tester. Losses of power in transmission are experi- 
mentally determined by means of a set of experimental 
pulley blocks and a roller-bearing shaft. The chief object 
of interest in the hydraulic laboratory is an experimental 
tank, 30ft. high and 4ft. square. This is used for orifice 
experiments and for working the low-pressure turbines. 
The turbines are three in number:—A 2.8 horse- 
power inward flow vortex reaction turbine, an outward 
flow impulse Girard turbine, and an 8.8 horse-power 
Pelton wheel. The generation of power by these turbines 
can be measured by a Heenan and Froude water brake or 
a Morris and Lister eddy current brake. The pumps 
again are three in number ; two centrifugal pumps giving 
200 and 700 gallons per minute respectively, and one 
duplex differential pump with Guttermuth valves, which 
is capable of giving anything between 470 gallons per 
minute at a head of 75ft. and 156 gallons per minute at 
250ft. The water is measured by two wrought iron 
measuring tanks, each 6ft. in diameter and 10ft. high. A 
10in. valve is provided to empty one of these while the 
other is filling, the height of water in each being observed 
by a gauge glass. Kent and Venturi water meters are 
also provided for measuring purposes. An experimental 
pipe line is designed to take pipes of any diameter up to 
6in., while pressure measurements are made by connect- 
ing to differential gauges on the wall. The water raised 
by the pumps circulates through this pipe line to the 
small channel, which is about 2ft. wide, and in which 
weirs are fitted for experimental work. The larger ex- 
periments, involving the flow of water in channels, will, 
however, be done in the new experimental channel 





outeide. This has a length of 200ft., and in it experimental 
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work on a practical scale will be possible. The remainder 
of this section consists of a large drawing-oflice, library 
small applied mechanics’ laboratory, and cement testing 
room. A small building in the courtyard is also fitted y 
for cement and reinforced concrete work. P 

The training of the engineering student is by no meang 
confined to these three departments. Besides these he 
has to take physics, chemistry, accounting, mathematics 
and metallurgy or geology. The metallurgical depart, 
ment is equally well fitted up, and has been at work for 
two or three years, while the physics and chemistry 
departments are just finished, so that now the whole of 
the engineering training will be received at Bournhrook, 
The workshop, laboratory and drawing-oftice training 
form exceedingly important parts of the student’s curri. 
culum, and to theses the bulk of his time is given. Many 
of the students spend their summer vacation in a works 
in order to obtain further practical experience, so that on 
leaving the University their knowledge is not at 4)] 
limited to theory, but their theoretical ideas are enriched 
by the practical training received. 








RECENT DEVELOPMENTS IN QUICK-FIRING 
PIELD GUNS. 


Tue advent of the small-bore magazine rifle, with its 
greatly increased range and volume of fire, rendered it 
necessary to develop a gun capable of keeping the rifle. 
man at a distance. So long as a gun had to be run forward 
by hand after each round it was capable only of a slow rate 
of fire, and the gunners were exposed to the enemy’s rifles 
while running the gun up, even if a shield was pro- 
vided. It was at first attempted to increase the rate of 
fire and to reduce the exposure of the detachment by 
providing the gun-carriage with a spring spade, which 
dug into the ground; when the carriage recoiled, it com- 
pressed the spring, which then drove the carriage forward 
again. This system did not materially increase the rate 
of fire, since the gun had to be re-layed after each round. 
It was superseded by the modern equipment, in which 
the carriage stands steady while the gun itself recoils. 

The French field gun, the pioneer of existing types, 
appeared in 1898. In it the carriage is held by a spade on 
the trail and brakes on the wheels. The gun itself runs 
back on acradle for a distance of 44in., the recoil being ab. 
sorbed by the friction of the hydraulic buffer. This is acylin- 
der filled with glycerine, in which works a piston attached 
to the gun. On recoil the glycerine is forced through 
narrow orifices into a reservoir of compressed air; when 
the gun has come to a standstill the expansion of the air 
drives back the glycerine and returns the gun to the 
firing position. Simple as this gear sounds, the construc- 
tion proved complicated. Special valves and movable 
partitions had to be introduced to prevent the glycerine 
from mixing to a froth with the air. So many difficulties 
were encountered, that this construction is never likely to 
be repeated. It was improved upon some years later by 
Messrs. Schneider. In the Schneider equipment the gun 
isrun up by a separate piston and compressed air cylinder, 
and the buffer is similar.to the German type described 
below. 

Side by side with the compressed air, or hydro-pneu- 
matic gun, the German type was developed by Ehrhardt, 
and afterwards by Krupp. In this design the gradu- 
ated resistance which absorbs the recoil is obtained 
by forcing the buffer-liquid past the piston through open 
channels in the inner wall of the cylinder. The gun is 
returned to the firing position by a column of helical 
springs surrounding the buffer cylinder. 

These two main types, the French and the German, 
have persisted, with slight modifications, to the present 
day, and all existing field gun equipments are built upon 
one or the other of these systems. Several new inven- 
tions have since appeared, embodying radical alterations 
in the recoil gear. Mostof these have been found suitable 
for special natures of guns, such as mountain guns or 
howitzers. But none of them have succeeded in super- 
seding the F'rench and German systems of the beginning 
of this century. 

Before considering these novel systems, it will be well 
to deal with the later modifications of the German or 
helical spring gear. The French gear, since its improve- 
ment by Schneider, has remained practically unaltered. 
The first difficulty met with in spring equipments was 
the liability of the springs to break or collapse on recoil. 
Given a column of springs 6ft. long and a recoil of 4ft., 
the column has to be compressed into a length of 2ft. at 
every shot. In order to afford the initial compression 
necessary to run up the gun when firing with elevation, the 
column must originally be about 8ft. long. This entails a 
degree of compression much greater than is admissible in 
ordinary engineering practice. In the English guns the 
difficulty has been got over by the use of the Armstrong 
telescopic spring case. This has an inner and an outer 
column of springs separated by an intermediate casing. 
On recoil the inner spring is compressed between the 
shoulder of the buffer, which recoils with the gun, and 
the inner shoulder of the casing. The outer spring is 
compressed between the outer shoulder of the casing and 
the end of the spring-case, which is fixed to the cradle. 
If the gun recoils 4ft. the intermediate casing is pressed 
back 2ft., or until the compression of the inner and outer 
springs is equal. This gear divides the compression 
between the two columns of springs; and so saves them 
from being crushed. 

The German makers have overcome the difficulty by 
more simple means. The initial compression is reduced 
to a minimum by using a valve which allows the buffer- 
liquid to pass freely during the run-up, thus eliminating 
the buffer resistance. This enables slender springs of 
flat section to be used, which suffer less from compression 
These springs are made of very high-grade steel, the 
Krupp specification being :—Yield, 89 tons per square 
inch ; break, 137 tons (treated). E 

The first important modification of the hydraulic 
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butler was the Ehrhardt-Vavasseur controlled recoil gear. 
Instead of obtaining the graduated resistance to recoil by 
forcing the liquid past the piston, the liquid passes through 
ports in the piston itself. These ports are gradually 
opened and closed by disc valves, which are rotated by 
rifled grooves in the buffer-cylinder. The two disc valves 
are capable of longitudinal motion along the piston-rod, 
so that only ons is in action at a time, namely, the one 
which is pressed against the front or the back of the 
piston, according to the direction of motion. Thus 
during recoil the front valve only is in action, the rear 
valve being half an inch clear of the back of the piston. 
So far, this is in effect the old Vavasseur gear employed 
in british heavy gun mountings of thirty years ago. 
Messrs. Ehrhardt have further developed this gear by con- 
necting the piston-rod to the carriage, so that the piston 
is rotated as the gun is elevated. Thus at high elevations 
the cut-off begins earlier in the recoil stroke, so that the 
resistance is increased and the recoil shortened, while 
the same motion causes the cut-off of the running-up 
valve to commence later, so that the run-up is eased in 
proportion to the height through which the weight of the 
gun has to be lifted by the springs or compressed air. 
Both Messrs. Ehrhardt and the Bethlehem (U.S.A.) 
Ordnance Factory have made field guns on this 
principle, but the system has never found favour 
for field guns, although Messrs. Krupp use a Vavasseur 
valve in the piston to control the action of the running- 
up valve mentioned above. For howitzers and mountain 
guns, in which it is difficult to find room for recoil at 
high elevations without the breech striking the ground, 
the controlled recoil system has been freely adopted. 
Thus the 1909 Schneider 4.2in. field howitzer has con- 
trolled recoil, with this difference, that the rotation 
of the piston takes place only at angles of elevation over 
30 deg. 

The objection to the Vavasseur-Ehrhardt system is 
that its action is liable to be affected by wear of the 
transmission gear which connects the piston to the 
carriage. A small amount of wear or play may cause a 
difference of in. in the opening of the valve, which 
again makes a difference of several inches in the recoil. 

The principal rival of the controlled recoil system for 
hewitzers is the Krupp rear trunnion system. In this the 
cradle trunnions are at or behind the breech of the howitzer, 
so that when the howitzer is elevated its breech comes 
no nearer to the ground, and there is still plenty of room 
for recoil. The forward preponderance is supported by a 
balance spring. It is objected to this system that at high 
elevations the centre of gravity is above the top of the 
wheels, causing unsteadiness of the carriage on bad or 
sloping ground ; further that the howitzer is less firmly 
supported than with central trunnions, and that this is 
a source of inaccuracy. Equipments on this system 
have been supplied by Krupps to Switzerland and Japan. 

Several other devices have been invented with the idea 
of obtaining !ong recoil in howitzers at all angles of eleva- 
tion. Armstrongs have patented a howitzer with 
swinging recoil. In this the cradle is hung from trunnions 
which are above the axis of the piece. After the howitzer 
has recoiled a few inches the cradle is disengaged from 
the elevating gear and left free to swing about the trun- 
nions. The result is that the breech of the recoiling 
howitzer swings backwards and upwards instead of 
straight downwards. Schneiders have patented a 
similar device, in which the howitzer and cradle swing on 
an imaginary pivot, along curved guides struck from a 
centre above the axisof the piece. Neitherof theseinven- 
tions has been developed beyond the experimental 
stage. Schneiders have another device, in which the 
axletree is normally cranked downwards, but is revolved 
so as to bring the crank upwards when firing at high 
elevations, thus affording more room for recoil. This 
gear is found too heavy for field howitzers, but has found 
a useful application in mountain guns and mountain 
howitzers, where the weight to be lifted is small. 

The Rothe recoil gear for howitzers has been recently 
patented in Germany. The object of this is to obtain 
controlled recoil without the complication of piston valves. 
The buffer. cylinder is considerably longer than the recoil 
stroke, and the windage for the passage of the buffer- 
liquid past the piston varies at different points of the 
cylinder. When it is desired to shorten the recoil for 
firing at high angles, the piston is drawn forward into the 
narrower part of the cylinder by a screw working in the 
hollow piston-rod. At the same time a movable partition 
in the cradle is screwed forward against the running-up 
springs, increasing their initial compression and lifting 
power. These motions are obtained by somewhat elabo- 
rate transmission gear connected to the eleva'ing wheel, 
and it is doubtful whether the extra complication thus 
introduced compensates for the abolition of the piston 
valves. 

Differential recoil gear.—This gear is intended to 
decrease the recoil energy of a Q.F. gun or howitzer, and 
so enable a stable carriage to be obtained with less 
weight, or a gun of greater power to be fired from the 
same carriage without unsteadiness. Before firing the 
gun for the first time, itis hauled back by a winch against 
the springs to the extreme recoil position, loaded, layed, 
and released. The gun then flies forward under the 
action of the springs, and is fired by a tripper as it 
reaches the forward position. The resultant recoil 
velocity is then equal to the difference between 
the normal recoil velocity and the forward velocity 
imparted by the springs. On recoil the gun is held 
in the rear position by a catch, and is ready to fire 
again. Ifthe whole of the recoil be taken on the springs, 
eliminating the hydraulic buffer altogether, the recoil 
energy—neglecting loss of efficiency from friction—is 
reduced to one-quarter of the normal amount. The 
explanation of this is as follows:—In a field gun of 
ordinary Q.F. construction the powder pressure acts 
on the gun, driving it backwards, until the pressure is 
relieved by the shell leaving the muzzle, which takes place 
after about .008 of a second, The acceleration due to 
the powder-pressure produces a recoil velocity of, say, 





80 foot-seconds during this period, or 15 foot-seconds in | 
half the period, namely, .004 second. Now, let the gun, 
before firing, be drawn back against the springs, so that 
the spring pressure is sufficient to impart a forward 
velocity of 15 foot-seconds to it, and let it then be released 
and allowed to fire. Then for the last .004 second of 
run-up the powder pressure will be overcoming the forward 
velocity of 15 foot-seconds, and for the first .004 second 
of recoil it will be imparting a rearward velocity of 
15 foot-seconds to the gun, so that it will recoil to the 
point from which it started. If the weight of the gun be 
10 cwt., then the normal recoil energy will be soxa™ 
9g xX 
7 foot-tons, and the recoil energy with differential gear 
will be 2 
29xX2 
The objections to the differential gear are, first, that if 
the gun misses fire it will overturn on to its muzzle; 
secondly, that the vibration due to the action of the | 
springs during the run-up affects the accuracy of the | 
shooting. The first may be got over by keeping the gun | 
low down on the axletree, or using a cranked axletree; | 
and providing a forward buffer to stop the gun; | 
the second objection appears insuperable so long as | 
springs are used, and practically limits the system to 


, or 1.75 foot-tons, 














carriage, under the thrust of the buffer piston, begins to 
make itself felt. 

In the Deport gun it was found necessary, for the 
above reason, to provide for a recoil of 5ft. A piston-rod 
of this length would, however, be liable to bend unless 
made unduly massive, and the buffer has accordingly 
been made double-ended, as in Fig. 2, the stroke of 
each piston being 24ft. The right-hand end of one 
piston is attached to the gun under the muzzle, and 
the left-hand end of the other piston to the rear of the 
cradle. The body AA of the buffer recoils on guides 
within the cradle to a distance equal to half the recoil 
of the gun. 

The Deport recoil gear gives a simple carriage with a 
short and light cradle. The practical objection which has 
so far stood in the way of its adoption is the use of com- 
pressed air at 35 atmospheres, which has direct access to 
the piston glands. In equipments in which compressed 


| air is used to run the gun up, the running-up cylinder 


itself is filled with glycerine, and the air is contained in a 


| separate reservoir into which the glycerine is forced on 


recoil. But in a purely pneumatic buffer the presence of 
liquid in the cylinder would interfere with its correct 
action. 

The principal advantage of the Deport gear is the 
lightness of the carriage. Thus the Deport guns exhibited 
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Figs. 1 and 2—DEPORT BUFFER 


compressed air equipments. Most of the foreign gun- 
makers have constructed experimental field guns on the 
differential system. but the only guns which have appeared 
are the French Ducrest mountain gun—successfully 
tried in 1907—a Krupp Q.F. mountain gun, and the | 
Krupp balloon gun described in THe ENGINEER of 
May 14th. 

Pneumatic recoil gear.—Colonel Deport, the inventor 
of the differential recoil gear, has lately produced a gun | 
in which the hydraulic buffer is replaced by a compressed | 
air buffer, which also serves to run the gun up. Provided 
that the orifices through which the air has to flow during | 
the recoil stroke are suitably narrowed, there is no reason | 
why compressed air should not be employed instead of | 
oil or glycerine. 

The action of the Deport buffer is illustrated in Figs. 1 
to 3. It consists of a cylinder A, containing air at 35 
atmospheres, into which the piston B is forced on recoil. 
The piston is a sliding fit in the cylinder, and on recoil 
the air has to pass from one side of the piston to the | 
other through the hole L in the plunger F, thence 
through the hollow of the plunger to the interior of the hollow | 
piston-rod C, thence down the outside of the plunger by | 
the groove F—Fig. 3—and so through the channel H to | 
the other side of the piston. 

When the recoil is completed, the pressure of the air | 
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Fig. 3—DEPORT VALVE 


| nut fixed to the cradle. 
| freely; during the run-up the nutis held by a ratchet, and 


| extractor. 
|inserted the extractor is pressed home, releasing the 
| catch, and the breech closes under the action of the 


| by the Forges de Chatillon at the Franco-British Exhibi- 


tion in 1908 weighed only 19.5 cwt. with shield, though 
of the same power as the 18-pounder, which is 4} cwt. 
heavier. 

Construction of guns.—Very little progress has been 


| made in this direction since the first Q.F. guns appeared. 
| There is no advantage in lightening the gun itself, since 
| this increases the recoil energy and requires heavier 


recoil gear. The wire-wound system is not used except 
in England. Foreign guns are rifled with a twist in- 


| creasing from 1 turn in 25 calibres to 1 in 50 at the 


muzzle. This imparts the stress of rotation to the 
shell more gradually, and allows of the use of shell with 
thinner walls and containing a larger percentage. of 
bullets then when a uniform twist is used. The latter is 
preferred in England as causing less friction in the bore, 
and giving a somewhat higher velocity. The breech 
mechanisms used are the wedge in Germany, the ex- 
centric screw in France, and the swinging block in 


| England ; these are all now made as single-motion actions. 
| They are sometimes made as semi-automatic actions. 


The principle of these is as follows:—In wedge and 
swinging block mechanisms the breech is opened and 
closed by the rotation of a spindle, actuated by the motion 
of a hand-lever fixed to it. In semi-automatic mechanisms 
this spindle is set parallel to the axis of the gun, and is 
extended forward to a length somewhat greater than that 
of the recoil stroke. A screw with a pitch of about one turn 
in 6ft. is formed on the spindle, which passes through a 
During recoil the nut revolves 


the spindle is rotated, throwing the breech open and 
ejecting the empty cartridge case. When the gun returns 


| to the firing position the ratchet is thrown out of gear, and 
| the breech would then be free to close under the pressure 
| of a spring provided for this purpose, but that it is held 


in the open position by a catch connected with the 
When the next round of ammunition is 


spring. An alternative method is to set the spindle in 


| the usual vertical position, with a pinion on its lower end 


| engaging with a rack formed on a rod attached to the 


on either side of the piston will be equal, and the force | 
tending to drive the piston out, and so return the gun to | 
the firing position, will be thatdueto the unbalanced area 
of the piston-rod. 

During the run-up the air has to return to the other 
side of the piston. Since, however, the run-up must be | 
kept comparatively slow in order not to displace the 
carriage by the gun running up too violently, a separate 
channel I—Fig. 3—and groove G are provided for the 
return of the air. The channel H is closed during the 
run-up by the valve J, which is pressed against the mouth 
of the channel partly by the air pressure and partly by 
its own inertia. 

The inherent defect of compressed air recoil gear—not | 
running-up gear—lies in the variable resistance. For | 
the air in the cylinder, unlike the oil or glycerine in a | 
hydraulic buffer, yields at first by elastic compression, | 
and the piston has to travel a certain distance before the | 
opposing air pressure balances the thrust due to the 
recoiling gun, and has to be relieved by the air escaping 
through the air channels in the piston. Hence a buffer 
on this system has to be from 6in. to 12in. longer than a 
hydraulic buffer, according to its sectional area, and to 
the initial compression of the air. On the other hand, | 
the preliminary period of slight resistance makes the | 
action of the gear smooth and easy, and allows the shell 
to escape from the muzzle before the vibration of the 





| breech is held open by the catch as before. 


gun and extending alongside the cradle. During recoil 
the rod is drawn back with the gun, and the pinion is not 
rotated ; during run-up the rod is held by a tripper on © 
the cradle, the rack rotates the pinion, and the breech is 
thrown open. When the gun returns to the firing position 
the tripper is pressed down, freeing the rack, and the 
Several 
equivalent mechanical devices are used. In all semi- 
automatic gears the breech is made to open during the 
run-up, since if opened during recoil the cartridge case 
would be thrown out so violently as to endanger the men 
behind the gun. In the Krupp semi-automatic guns the 
breech-block is set vertically, so that the loading opening 
is at the top instead of the side of the breech. These 
guns are easily capable of firing thirty rounds per minute, 
as against twenty with non-automatic gear. 

The independent line of sight.—This was introduced in 
the French Q.F. gun in 1898. In one form of this the 
gun is mounted on an intermediate carriage to which the 
sights are attached. The sights are layed on the target 
by the laying number, and the elevation for the range 
is given with separate elevating gear by the elevating 
number, who stands on the other side of the gun. Various 
mechanical equivalents for the intermediate carriage are 
used; thus in the English equipments the sights are 
connected to the centre of a double-ended elevating screw. 
One end of the screw passes through a nut on the car- 
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riage, which is turned by the laying number; the other 
end throuzh a nut on the cradle, turned by the elevating 
number. The Krupp triple elevating screw serves the 
same purpose. 

Sights.—Most modern guns are fitted with the Goerz 
panorama sight. This is a vertical telescope with the 
eye-piece and object glass at right angles to its length. 
The object glass can be turned towards any point on the 
horizon without moving the eye-piece. The optical 
arrangement is shown in Fig. 4. The gable prism in 
the centre is connected by gearing to the revolving 
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Fig. 4—GOERZ PANORAMA SIGHT 


hood on top of the telescope, so as to revolve at half 
the rate of angular revolution. This keeps the image 
erect for all positions of the hood. The Zeiss “ zigzag” 
telescope serves the same purpose as the panorama tele- 
scope. This is a straight horizontal telescope, with a 
reflecting prism in front of the object-glass. This prism 
can be turned into any one of three positions, in each 
of which the telescope commands an arc of 120 deg., 
so as tocover the whole circle. 

Ammunition.—The modern field guns use fixed ammu- 
nition, fired by a percussion lock. High-explosive shell 
are filled with picric acid, amimonal, gun-cotton powder, 
or, more recently, trinitrotoluol. All these substances 
require a primer of fulmivate of mercury to ensure detona- 
tion. Attempts to produce a good combined shrapnel 
and high explosive shell have so far proved fruitless. The 
best projectile of this nature is the Ehrhardt high-explosive 
shrapnel which is a shrapnel with a small charge— 
3} ounces—of high explosive in the head, designed to 
—= the action of the shrapnel when burst on a gun 
shield. 

Fig. 5 represents an Ehrhardt cellular ammunition 
wagon with jointed perch. This is tipped beside the gun. 
and the doors are opened outwards, forming shields for 
the detachment. 

Description of illustrations.—Fig. 6 represents the 

















Fig. 5-EHRHARDT AMMUNITION WAGON 


Schneider 75 mm. gun as supplied to Greece and Servia. 
The buffer, compressed air reservoir, and running-up 
cylinder may be noticed under the breech. These three 
cylinders are combined with one forging, which is fixed 
to the gun, and recoils with it. 

Fig. 7—page 660—represents a 3in. gun by the Bethle- 
hem Company. The special feature of this gun is that it 
has twin buffers, with the running-up springs inside 
them. It is claimed that working the springs in oil 
damps the vibrations and reduces the chance of breakage. 

Fig. 8 represents the Austrian service 76 mm. field 
gun, with panorama sight. The cylindrical cradle, with 
guides on top of it, is seen under the gun. The breech 
mechanism lever is visible below the layer’s left hand. 
The wheels are peculiar, having four bent felloes; four 
of the spokes fit into spoke-shoes at the junction of the 
felloes, while the remainder have tongues. The upper 
part of the shield folds down horizontally so as to give 


Fig. 9 is a 75 mm. mountain gun by Vickers-Maxim, 
firing a 12} 1b. shell. The gua itself is in one piece, but 
the breech-ring and breech-block are removable, as the 
weight of the complete gun would be too great for one 
mule. The buffer is under the gun, and the twin columns 
of running-up springs are on either side of it. The 
panorama sight is visible on the left of the shield. The 
trail is in three parts, which fold together for convenience 
of pack transport. 








REVISED RULES OF LLOYD'S REGISTER. 


To many of our readers the announcement that the 
governing body of Lloyd’s Register of Shipping have 





be of great interest. A large number of vessels, both at 
home and abroad, is every year constructed in accord- 
ance with these regulations, and they have had a 
considerable share in creating the modern practice of 
shipbuilding. On Thursday, the 17th inst., the General 
Committee gave their approval to the scheme, which will 
come into force, according to the usual practice, in 
six months’ time, although owners may adopt the new 
rules at once if they so desire. Without going into the 
reasons in detail which have necessitated the changes, we 
shall contrast briefly the new system with the old one, 
with special reference to the technical aspect of the 
alterations. 

One of the difficulties confronting any classification 
society is the fact that the scantlings must be known 
by the builder at the earliest possible moment. They 
must be capable of being fixed upon a knowledge of the 
chief dimensions of a ship. Some eminent naval archi- 
tects have advocated the use of tonnage, or displacement, 
as a basis for fixingscantlings. But, although in the early 
days the scantlings of iron vessels were graduated on a 
basis of tonnage, no classification society to-day has 
ventured to adopt a standard so difficult to define in the 
early stages of a vessel’s construction. The basis of the 
new rules is therefore on the same principle as the old, 
with some important differences. 

The scantlings up to the present have been determined 
by two numbers, the first of which was compiled from 
the breadth and depth, and the second of which was the 
first number multiplied by the length of the vessel. Thus, 

if B = Breadth moulded at mid-length (ft.) 
D = Depth from keel to upper deck beams (ft.), 
with normal round up 
G = Girth of midship frame (ft ) 
Firss Number = }B+4G+D 
Second Number = L ($B + 4G + D) 
Some vessels obtained reductions from these in respect of 
special circumstances, but the above represents generally 
the method employed. The scantlings of frames, floors, 
thickness of bulkheads, &c., were governed by the first, 
aad the thicknesses of shell plating, stringer plates, and 
deck plating were governed by the second, subject in 
some instances to some modification due to proportion of 
length to depth. 

In the new rules the first number is more simply com- 
piled than before, and consists of the sum of the moulded 
breadth and depth to upper deck. Thus :— 

sverse Number = (B+ D) 
Longitudinal Number = L (B+ D), 

D in this case being the moulded depth to the upper deck 
instead of the depth at the centre line, and L being the 
length between perpendiculars. On comparing the two 
sets of numbers we see that depth of ship does not bulk 
so largely in the new numbers as it did in the old, where it 
came in twice, and that the depth, as before stated, is 
moulded. The numbers are more easilyobtained, and, 
what is more important, they equalise the effect of varia- 
tion of breadth or depth on the final result. 

One of the first things to be done in getting out a 
midship section to Lloyd’s Rules was to find out the 
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number of tiers of beams required to be fitted, for upon 
that, in conjunction with the first number, depended the 
framing scantlings. Additional tiers of beams were 
required to be fitted when certain definite limits of 
depth were exceeded. For example, vessels of 24ft. 
depth and under 323ft. depth were required to have 
three tiers of beams. One disadvantage of this require- 
ment was that at certain points, viz., the limits of depth 
referred to, a very substantial addition to the structure 
became necessary. The object of the requirement was, 
of course, to introduce additional support to the side as 
the depth increased, but it had the effect of localising 
that increased support at two or three places, instead of 
distributing it gradually. In the new rules this is com- 
pletely changed, and, as shown on the sketch given 
above, the framing is made to depend on the transverse 
number, and also on the factor d, the height from top of 
floors to lowest deck at side. This now provides for a 
= increase of the framing, according as the transverse 

imensions of the vessel are increased, and according as 





overhead cover. 





the depth d increases. Every vessel now will receive full 


effected fundamental changes in their scantling rules will’ 


consideration for the manner in which the side is gyp. 
ported, and if an owaer wishes to lower a tier of beams 
below its normal position, subject to certain limitations 
the result will be a reduction in the size of the frame. 
= strength, of course, being supplied in the tween 
ecks. 

Another very important alteration made is in the 
manner of taking the depth for the proportion of length 
te depth. This is now the moulded depth, taken to the 
top of the continuous superstructure or long bridge, which 
may be fitted on the upper deck. The longitudinal] 
number determines the thickness of the shell plating, and 
also, in conjunction with this proportion, the scantlings 
of the materials at the upper part of the structure. [f 
the object is to obtain an idea of the proportions of the 
vessel as a girder, this is obviously the correct course, 
since these superstructures now are very strongly built, 
and are, to all intents and purposes, part of the vessel 
itself. A new Table is now introduced giving the com. 
plete requirements relating to water-tight bulkheads. Ags 
regards the number of bulkheads to be fitted, the require. 
ments of the rules are substantially the same as before, 
But now the thickness of plating is made to depend on 
the total depth of the bulkhead above the tank top, and 
the sizes of the stiffeners are governed by this depth, asso. 
ciated with the length of the stiffener itself to the first 
point of support. lt is quite a different syste of con- 
struction from what was previously required, since the 
stiffeners are all vertical with no horizontal girders, and 
no vertical webs. It is, indeed, the system put forward 
in the Majority Report of the Bulkhead Commission. 
We must refer in a word to the other principal changes 
made. The most important of these is the expression of 
all thicknesses in decimal units, following the example of 
the Standards Committee. This is a change that was 
bound to come at some time or another, and, after the 
first unfamiliarity has been dispelled by use, will prove as 
useful to the naval designer and calculator as it has to 
others. The unit is simple itself, and leads to simplicity 
in work and practice. What will perhaps prove a greater 
stumbling: block in the shipyard are the small gradations of 
thickness employed—fiftieths of an inch = (0.02in.)— 
instead of twentieths (0.05in.). Butthis may also be got over 
by exercising a little care, and it need cause at the steel 
works no greater difficulty than is now experienced there 
in rolling boiler plates to sixty-fourths of an inch—a very 
common practice. Moreover, an advantage in the new 
unit is found in the fact that .02 of an inch is very nearly 
half a millimetre. 

Following on the rules and regulations for ordinary 
steam vessels, there will also appear detailed requirements 
for the construction of oil vessels. Generally these tables 
are based upon those governing the scantlings of ordinary 
vessels, but additional requirements are made relating to 
the bulkheads in the oil tanks, &c. The web frame 
system is provided for throughout the oil tanks, as this 
system, with the stringers on the vessel’s sides, works in 
admirably with the horizontal girders on the bulkhead, 
making a complete belt round the tank. There has 
been no provision made for deep framing, and this is 
perhaps a good thing, for, in addition to the absence of 
the advantage referred to above, the flexibility of these 
long frame girders requires serious consideration in 
deep vessels. The Committee also have provided for a 
maximum length of tank of 28ft., and for a maximum 
width of expansion trunk of half the breadth of the 
vessel, and these, together with the compulsory fitting 
of cofferdams at the ends of the oil spaces, are ali very 
essential and justifiable regulations for the safety of the 
vessel. It is perhaps needless to say that the riveting 
requirements are considerably more stringent than in the 
ordinary rules. 








WHAT IS A NEW INVENTION? 


Or the many points which are continually cropping up 
in relation to letters patent, there is none more important 
to the would-be inventor than the question how far his 
experimental or other work, prior to his application, pre- 
vents him taking out a patent. This question is of 
particular importance to engineers who desire to take out 
patents for machinery, inasmuch as experiments often 
have to be carried out on a large scale and in such a 
manner that it is well-nigh impossible to avoid some kind 
of partial disclosure to a large number of persons. 
Finally, an invertor may find assistance absolutely 
necessary in order to perfect a design. Can he freely 
avail himself of proffered help without 1unning the risk of 
“ publishiog” his invention? It is proposed to consider 
some oi these questions as illustrated by various patent 
cases. 

An invention must be new at the date when the patent 
is applied for. The invention must be new within the 
realm, that is within the United Kingdom and the Isle of 
Man. Publication before that date is, generally speaking, 
fatal tothe grant. But what is publication? According 
to Mr. Swan in his “ Law of Letters Patent” :—“ It is 
fatal to the validity of a patent if it is proved that the 
invention has been worked or used in public either by the 
inventor himself or by someone else prior to the date of 
patenting.” But mere experimental use does not matter. 
The Haskell golf ball case affords a good illustration of 
these points. In that case, amongst a number of witnesses 
called to prove prior use, the most important was a 
certain Captain Stewart, who stated that nearly thirty 
years before the date of the plaintiff's patent he had made 
golf balls of wound rubber thread with a cover of gutta- 
percha. He had given away some to his friends, and 
sold some, and he had disclosed to at least one person 
the method of construction. He ceased to make this 
kind of ball in 1879 because it was not popular. Upon 
these facts the judge who first tried the case held that 
what Captain Stewart had done amounted to more than 
incomplete experimental use, and that it consequently 
invalidated the Haskell ball patent. He also’ pointed 








out that there is a considerable difference between the 
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imental use of an invention by a patentee himself 
person other than the patentee. For if the 
effect of the patent is to stop others from doing what 
they did before, even though the manufacture was only 
tentative, then it is clearly bad, inasmuch as it violates 
the express language of the Statute of Monopolies. 

This decision in the . Haskell ball case, which was 
ultimately affirmed by the House of Lords, is easy to 
rstand and easy to remember. 
was, as the facts turned out, an old invention, and could 
not therefore be the subject of a patent. It is also 
important as showing that mere use in public, but not 
necessarily by the public, is sufficient to invalidate a 
patent. In a much older case a patent for a lock was 


exper! 
and by some 


unde 


The Haskell ball | 


| himself of the provision of the section of the Patent Act 
| which enables him to oppose a grant to anyone who has 
| stolen a patent from him. 
| Mere experimental use by a patentee does not consti- 
| tute publication, unless, indeed, it be shown to have been 
| profitable. It is obvious that there are some machines the 
| utility of which cannot be tested except in public, and it 
would be hard upon a patentee to penalise him in such a. case. 
It is one thing to tell a patentee that he has lost his 
rights by an inadvertent publication ; it is another to point 
out to him a method of putting himself right if he has 
inadvertently disclosed his invention. There is one 
method at least by which he may preserve his rights. 
Many inventions are in process of evolution. Some new 





number of implements entered was 1803, and the head of 
live stock 737. The statement of entries for the present 
show contrasts very markedly with its predecessor at 
Gloucester, the number of entries of live stock being 3734, 
and of produce 765, whilst the number of stands in the im- 
plement yard is 437, including nearly 5000 individual 
exhibits, and necessitates the employment of 12,886ft. 
of shedding. Although not a record entry, this represents 
over 800ft. more shedding than was required at Newcastle 
last year, and is only slightly less than that at Lincoln and 
Derby. It need scarcely be said that the space occupied 
is very largely in excess of that at the ill-fated Park Royal 
during the last two years of its existence as a showyard. 

A better site could scarcely have been chosen for the 

















Figs. 1 and 2—FIELDING AND PLATT’S 2} AND 7-H.P. LAMPLESS OIL ENGINES 


upset by evidence that a single lock of the same pattern 
had existed for several years upon a gate facing the public 
highway. 

fn Wood v. Zimmer I Holt, N.P., a patentee had sold 
the article in the public market four months before the 
date of the patent. Such sale was evidence of the inven- 
tion having been used and exercised for the purposes of 
commerce, and not simply for the purpose of experiment, 
before the date of the letters patent. It was held that such 
use and exercise, and the subsequent obtaining a patent, 
were contrary to the whole spirit of the patent laws, which 
require a disclosure for the benefit of the public, whereas 
the secret might be lost to the public by such a course of 
proceedings. Further, it was pointed out that the 
patentee might thus have a monopoly for a much larger 
period than fourteen years, were he allowed to practise 
the invention in secret until there was a danger of its 
being discovered, or some other circumstances induced 
him to take out a patent. 

It being thus clearly established that use in public 
amounts to publication, the next question for considera- 
tion is: Suppose the invention is of such a nature that a 
mere casual inspection does not disclose anything, or 
reveal the secret of construction in any way. Does this 
amount to publication? This point is practically decided 
by the “lock” case above considered. In that case the 
judge said :—* Public use means this: That the use of it 
shall not be secret but public, and in that sense I must 
say that if you think the lock used by Mr. Davies—the 
person alleged to have anticipated the patent—is a lock 
which combines the same thing, I think that is a public 
use of it, and is within the meaning of this clause of the 
Patent Act ‘ public use and exercise’ as user in opposition 
to private and secret use. Therefore, if a man invents a 
thing for his own use, whether he sells it or not, if he 
invents a lock, and puts it on his own gate, and has used 
it for a dozen years, that is public use of it.” 

The following conclusion can be drawn from this case : 
—Suppose a man invented a new device to form part of 
an electrical machine, which device would be completely 
hidden from view. The fact that he sold one machine 
with the device would invalidate a subsequent patent, 
although it was not proved that anyone took the machine 
to pieces or discovered the nature or construction of the 
device alleged to be new. 

It is interesting to go one step further, and consider 
how far publication of an invention which must be ex- 
plained by the inventor if it is to be understood by 
anyone invalidates a patent. In Mr. Swan’s work (above 
referred to) the following passage appears:—“If the 


article is such that the public can infer from inspection | 


or analysis the process by which it is made, that will 
certainly constitute publication. But the article may be 


of such a character, e.g.,a high vacuum tube, that it | 
In such | 
acase the process remains a secret, and, in the writer's | 


supplies no clue to the method of manufacture. 


opinion—no matter how much profit the inventor may 
have made—it is capable of being subsequently sold to 
the public in return for a fourteen years’ monopoly.” 


There are certain kinds of prior use which certainly | 


do not vitiate a patent. Thus, prior use by disclosure in 


device is constantly occurring to the mind of the inventor, 
something which gets rid of a superfluous part, or some 
rearrangement of existing parts, which renders the whole 
more valuable. Now, a patent may be upheld which 
relates to the combination of an old device with something 
new. In Spencer v. Jackson, Lord Westbury said :— 
“It is impossible to deny that, if there be a combination 
of several things previously well known, which combina- 
tion is attended with results of such utility and advantage 
to the public that the combination itself is rightfully 
denominated a substantial improvement, it is, I say, im- 
possible to deny that that is the subject of a patent.” 
Supposing, therefore, an inventor were to think of some- 
thing new and useful which he can use in combination 
with something already published, he may be able to 


show than the present one at Gloucester. It is alevel ex- 
panse of over 100 acres on the south side of the Over Cause- 
way, a portion of Alney Island known as Castle Meads, 
Oxleaze, and Portham, a large portion of which belongs 
to the Corporation. It is within easy reach of the centre 
of the city, and the two railway stations are closely 
connected by electric tramways, and: with more settled 
weather than was experienced on the opening day, will no 
doubt prove as successful as the average show. 

The Society offers for competition its usual silver 
medals, and competitions have also been held for 
fruit tree spraying appliances, for which money prizes 
are offered. In addition the Society has arranged a 
competition for hop-drying plants, which, however, 
cannot, of course, be decided until the crops are 

















Fig. 3—FIELDING AND PLATT’S 24-H.P. SUCTION GAS ENGINE 


retrieve his fortunes. In the well-known case of Thomson 
v. Batty, it was held that a new and successful combina- 
tion of old parts of an old machine, so devised as to attain a 
desired improvement, viz., the reduction to a minimum 
| of the errors arising from mechanical and magnetic causes, 
in the action of a mariner’s compass, was good subject 
matter for a patent. 








THE ROYAL AGRICULTURAL SOCIETY'S SHOW. 





Tue seventieth annual show of the Royal Agricultural 
Society of England is being held this week in the ancient 


confidence to the inventor’s friends, or to workmen or | city of Gloucester, where it was opened on Tuesday last. 
assistants employed in working the invention, provided | The last occasion when the Society visited Gloucester was 
they are bound over to secrecy. Nevertheless, manufac- | as long ago as 1853, and resulted in a financial loss of 
ture by a workman who is under no obligation of secrecy | about £2000. In the early period of the Society’s exist- 
is undoubtedly publication, and will invalidate the patent | ence, however, losses were regarded by the officials with 
subsequently obtained, unless the patentee can avail| more equanimity than in recent years. In 1853 the 





ready in the autumn. The contents of the implement 
yard from year to year bear a striking resemblance to 
each other, but this year the visitor cannot help being 
struck by the further increase in the number of exhibits 
of light traction engines and oil engine driven vehicles 
suitable for farm and estate work. The builders of the 
heavier classes of road engines are taking up the lighter 
forms of machine much more seriously than formerly. 
Wind engines are also very conspicuous, while the display 
of purely agricultural implements is well up to the 
average. 

Amongst the exhibits of oil engines the stand of 
Blackstone and Co., Stamford, provides one of the most 
attractive features. This firm exhibits a four-cylinder 
vertical marine engine which works on the Otto cycle, 
but in which the fuel is injected under pressure some- 
what on the lines of another well-known type. A note- 
worthy feature of this engine is that by a simple 


| longitudinal movement of the cam shaft the engine can 
'be reversed instantly, which makes it suitable for marine 
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work. We are informed that it has already been fitted 
to several fishing boats with successful results. The 
compression of the charge is comparatively low, and the 
fuel is injected into the cylinder at or near the end of 
the compression stroke by air compressed to 400 lb. per 
square inch. As a very high compression is necessary 
to raise air to a temperature sufficient to ignite the 
erude oils on which the engine runs, additional means 
have to be provided to ignite the charge. In this 
engine a dual spraying device is used. It consists of a 
main jet adapted to deliver its charge into the combustion 
chamber and an auxiliary nozzle delivering a small jet 


oe 


| structure. The triangle indicated is drawn with the centre | of this engine hauling a trailer carrying five tons on give. 
of gravity of the engine as the apex and the sides of the | and-take roads round Lincoln, and the system of sprin 
triangle intersecting the centre lines of the spring buckles. | suspension appeared to be quite successful. By taking 
By carrying down the sides of the triangle to the ground | note of the distance between the top of the near side teal 
level an effective base line of over 8ft. results. In this | wheel and the boss of the engine fly-wheel, it could be 
manner the abolition of the compensating levers hitherto | observed that the vertical space scarcely varied at qj] 
used is effected, while with unit dimension the strength | thereby demonstrating the easy running of the engine 
of the rear axle is increased and superior bearing surface | and keeping a rolling contact between the pitch circles of 
made possible. In addition, both road wheels are driven | the driving pinion and the intermediate wheel within a 
direct. The gearing provides two road speeds, namely, | fraction of an inch. The boiler steamed freely, and the 
three and six miles per hour with the engine running at | engine had no difficulty in taking its load up hills of 
normal speed, and is of machine-cut crucible cast steel. | average severity. 



































into a bulb-shaped ignition chamber heated at starting by 
means of a lamp, and afterwards kept incandescent by 
the combustion of the fuel. The ignition chamber com- 

municates with the combustion chamber by a port, so 
arranged that the flame produced in the ignition chamber 
impinges upon and ignites the main fuel spray in the 

combustion space. The oil is delivered from a tank to | 
the spraying device by a pump controlled by a governor, | 
and first reaches the auxiliary spray, all oil in excess of 

the quantity required for this overflowing into the main 

spray. This ensures a charge being injected at every 

cycle, thus keeping the engine hot when running either 

light or loaded. The air compressor is operated by an 

excentric on the crank shaft. The initial pressure of 

explosion is prolonged to give an indicator curve 

resembling somewhat that of a steam engine, by inject- 

ing a further supply of fuel into the combustion chamber 

as the working stroke proceeds. A single-cylinder hori- 

zontal engine designed to work on the same principle is 

shown on the stand in operation. 

Fielding and Platt, Limited, Gloucester, have a good 
display of engines of their most recent design, including 
a 24 brake horse-power suction gas engine, which is 
shown on Messrs. Marsden’s stand driving a- stone- 
breaker. This engine—Fig. 3—is conspicuously simple, 
and its vital parts are accessible. The low-tension 
magneto is placed on the opposite side of the engine to 
the valve gear, and the valves are specially get-at-able. 
An oil tray round the bed, ring lubrication, and balanced 
crank are other features of note. The cylinder dimen- 
sions are 94in. by 18in. The 2} horse-power lampless 
oil engine is shown in Fig. 2. It is shown driving a 
three-throw pump direct, and has water injection. Small 
plants of this description have found favour for irrigation 
purposes in India. A third engine, Fig. 2, shown by this 
Gloucester firm is an inexpensive 7 horse-power lampless 
oil engine with cylinder 6}in. by 10in. The crank-pin 
lubrication is continuous, and sight-feed lubricators 
are fitted to other parts. A water injection system is 
provided, and in order to keep the vaporiser up to the 
necessary temperature, besides the heat of explosion, 
that produced by the exhaust is passed round it. 

Amongst the exhibits of heavy motor vehicles the light 
steam tractor shown by Wm. Foster and Co., Limited, 
Lincoln, calls for particular mention on account of the 
new spring gear system which is embodied in the design. 
The illustrations—Figs. 4 to 7—given herewith will 
enable readers to understand the principle on which the 
suspension of the tractor depends. It differs materially 
from the method hitherto adopted in this class of engine 
by the same makers, inasmuch as the compensating levers | 
and pins formerly used have now been discarded. The | 
cylinders are 4}in. and 63in. in diameter by Qin. stroke, | 
and are bolted to a planed seating riveted to the boiler, | 
no bolts penetrating through into the steam space. The 
boiler is constructed to carry a pressure of 210 1b. per 
square inch, and the stop valve is arranged on the top of 
the cylinder, the passage from the boiler to the stop valve 
and safety valve forming a steam jacket. D slide valves 
are used, and the valve gear is of the Stephenson link 
type. The fly-wheel is 2ft. 7in. diameter by 3}ft. wide, 
turned and faced on the edges, and the crank shaft is | 
forged out of solid mild steel, with main bearings 2}in. | 
diameter and 3%in. long. For driving the two-speed | 
pinions four keys are forged with the shaft and machined 
out of the solid. The crank brackets are of cast steel with | 
adjustable brasses, are secured to the hornplates by | 
bolts, and the intermediate shaft is of mild steel 23in. | 
diameter. The hind axle is also of mild steel, 4in. 
diameter, and the axle-boxes are of cast steel machined 
to receive the axle bearings. The external position of | 
these boxes is shown in the transverse section to give a 
very broad and stable base for the spring-supported 


Figs. 4 and 5—FOSTER’S LIGHT STEAM TRACTOR 


The two-speed pinion is outside the hornplates, and close Other exhibitors of tractors are Aveling and Porter, 
to the bearing, the teeth of the pinions being lin. pitch | Limited, Rochester, whose tractor has a compound engine 
and 1}in. wide; they are moved in and out of gear by two | and Belpaire fire-box; Chas. Burrell and Sons, Thetford ; 
levers so that only one pinion is in gear at once. The | Clayton and Co. (Huddersfield), Limited; Clayton and 
intermediate wheel has teeth 1}in. pitch, and 1$in. wide, | Shuttleworth, Limited, Lincolu ; the Cyclone Agricultural 
and is secured to the intermediate shaft by steel keys. The Tractor Company, Limited, 30, Moorgate-street, London ; 
intermediate pinion with shroud has teeth 2in. pitch by | Fodens, Limited, Sandbach; John Fowler and (o., 
2}in. wide, and is also secured by steel keys. The spur| Limited, Leeds; Richard Garrett and Sons, Limited, 
ring for the hind axle with shroud has 2in. pitch teeth, | Leiston; Ivel Agricultural Motors, Limited ; Leyland 
and these are 2}in. wide. The ring is secured to a cast | Motors, Limited, Leyland; Mann’s Patent Steam Cart 
iron centre by bolts. Differential gear is provided, and | and Wagon Company, Limited, Leeds ; Marshall, Sons 
this can be locked from the outside of one of the road | and Co., Limited, Gainsborough ; Ransomes, Sims and 
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Fig. 6—FOSTER’S TRACTOR—SECTION THROUGH DRIVING WHEELS 


wheels when desired, so that both wheels will revolve with | Jefferies, Limited; Robey and Co., Limited, Lincoln; 
the axle. The driving wheels are 5ft. 2in. diameter by |H. P. Saunderson and Co., Bedford; Savage Bros., 
Yin. wide, and are constructed to comply with the Light | Limited; W. Tasker and Sons, Limited, Andover; Wallis 
Locomotives Act. The fore travelling wheels are 3ft. 2in. | and Steevens, Limited, Basingstoke ; and the Yorkshire 
diameter by 5in. wide, and the axle is supported on a | Steam Wagon Company, Limited, Leeds. Mann’s Patent 


| transverse laminated spring bearing on the carriage. The | Steam Cart and Wagon Company, Limited, shows for the 


steering is of the usual traction engine type, and there | first time a compound 5-ton steam tractor, with cylinders 
is a feed-water heater capable of raising the temperature | 4in. and 6jin. by 8in., which embodies one or two features 
of the feed to about 180 deg. Fah. | of note. It is a four-shaft tractor, and the engine is fitted 

We have had an opportunity of witnessing the working | with link valve motion and a device for admitting high- 
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pressure steam to both cylinders and exhausting sepa- 
rately. A lever for locking the differential gear when 
necessary is reachable from the platform. Perhaps the 
most remarkable feature of the engine, however, is the 
arrangement of spring gear, which is designed so as to 
keep the pitch circles of the intermediate and axle gears 
always in rolling contact. To this end the intermediate 
shaft and main axle are carried on one side in a solid 
pracket, and at the opposite end the intermediate shaft is 
supported in a trunnion bearing to give the necessary 
movement. The next train of gearing is mounted on the 
end of the shaft nearest to the trunnion bearing, where 
the movement being so close to the trunnion, is a very 
small fraction of the total movement of the main axle 
spring. The engine is fitted with a handy screw brake 
for the trailer. 

Leyland Motors, Limited, Leyland, show two forms of 
heavy motor vehicle, one driven by a four-cylinder petrol 
engine, and the other by their well-known steam system. 
The latter is built with a large steel cylindrical tank, and 
has been specially designed for pumping purposes. The 
air from the cylinder is exhausted by a steam ejector 
fitted on the boiler, and the vacuum thus created may be 
utilised for lifting liquids into the cylinder, which has 
suitable outlets through which the liquids can be dis- 
charged. In case the liquid is laden with solid matter a 
propeller is fixed in the bottom of the cylinder. It is 
operated by gearing from the engine. Richard Garrett 
and Sons, Limited, Leiston, show a steam tractor of their 
standard pattern, a portable engine with superheater, and 
a 5-ton steam wagon of special design, which we hope to 
illustrate and describe in a future issue. It may, how- 
ever, be stated here that although its general appearance 
is familiar, the method of connecting the main channel 
frame to the front end of the barrel of the locomotive 
boiler is original, and should allow freedom for both 
expansion of the boiler and a certain amount of torsional 
stress without setting up strains in the boiler. 
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guarantee for the compound drop valve engine a con- 
sumption at 160 lb. pressure and 500 deg. Fah. = 12°5]b. 
per indicated horse-power condensing. 

John Fowler and Co. (Leeds), Limited, have an exhibit 
which is illustrative of the various manufactures produced 
at the Leeds works. The most prominent feature is a 
compound Class B 4 ploughing engine designed for the 
familiar double-engine system of steam cultivation for 
which this firm is world famous. This engine is fitted 
with a high-speed governor and equilibrium throttle valve, 
so that it is equally adaptable for thrashing, sawing, 
pumping, &c. A double-speed gear is provided for the 
ploughing motion, and this is fitted with a special clutch 

yy means of which both sets of gears are controlled by 
one hand lever, making it impossible for both sets of 
gears to be in engagement simultaneously. The hind 
wheels are 6ft. diameter by 20in. wide. The boiler is 
designed for 180 1b. pressure, and has a pressed steel man- 
hole cover. Other examples of pressing and flanging 
noticeable on the engine are the hind tank, ash-pan, 
gear covers, &c. Provision is made for easy cleaning and 
lubrication. The ploughing set is completed by the 
exhibit of a six-furrow anti-balance plough. An improved 
compound spring-mounted road locomotive is exhibited 
in which high-pressure steam can be admitted when 
when necessary into the low-pressure steam chest by an 
automatically closing starting valve. This engine has an 
improved third-speed road gear and safety clutch. The 
features of this gear are the provision of a central adjust- 
able suspension bolt and equalisirg levers, which ensure 
the driving gear running constantly in true pitch. The 
locking arrangement for the differential gear is worth 
mention. When using the winding drum the driving pins 
at each side of the engine are removed, and the differen- 
tial gear locked from the footplate; the winding drum 
then revolves at the same speed as the road wheels. By 
leaving the pins in on the differential side and unlocking 
the gear the drum will revolve at double the speed of the 
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Fig. 7—FOSTER’S SPRING SUSPENSION 


Marshall, Sons and Co., Limited, Gainsborough, have 
on exhibition, amongst other of their well-known produc- 


tions, an agricultural oil motor, which is substantially | 


built and likely to be serviceable for all kinds of farm 
work, such as ploughing, cultivating, hauling, &c. It has 
two vertical cylinders 7in. by 7in., and the carburetter is 


designed to enable the engine to run on paraffin. The | 


engine is provided with ample means for cooling, has a 
low-tension magneto, and the framework and gearing are 
of a substantial nature. Three road speeds—two, four, 
and six miles—are provided, and there is a winding drum. 
The engine gives 30 actual horse-power at 860 revolutions 
per minute. The hind wheels are built up, and a driving 
pulley is fitted on the end of the crank shaft, suitably 
placed for driving any machinery by a belt. This tractor 
has a really substantial appearance. We shall deal with 
other motor vehicles in our next issue. 

Robey and Co., Limited, Lincoln, are represented by 
various types of engines, including a single-cylinder hori- 
zontal fixed engine with automatic drop valve gear, which 
is both simple and effective, and a compound portable 
engine with neat and compact arrangement of jet con- 
denser, which has been described in THe ENGINEER, July 
17th, 1908. The boiler of this engine is fitted with the 
firm’s improved fire-box roof stays, by means of which the 
stresses set up are removed from the tube plate and 
front end plate of the fire-box. Our readers are already 
familiar with the open-type high-speed vertical engines 
with shaft governors, and the traction engines with spring 
gear, made by this firm. It is scarcely necessary to 
mention that the finish displayed on the various 
exhibits is of the highest quality. Ransomes, Sims and 
Jefferies, Limited, Ipswich, are showing a 4 nominal 
horse-power compound steam tractor specially designed 
to work under the Light Locomotives Act ; a 6 nominal 
horse-power compound traction engine ; 6 nominal horse- 
power single-cylinder engine of the same type ; and a single- 
cylinder portable of the same power. In the last 
named the crank shaft revolves in massive bearings 
mounted on wrought iron brackets, and the boiler is of 
ample size. Thrashing machines, ploughs, cultivators, 
and other farm implements complete the display made by 
this firm. 

Ruston, Proctor and Co., Ltd., Lincoln, have a compre- 
hensive display, including a 11 jin. and 17}in. by 26in. tan- 
dem compound drop valve engine fitted with the Recke- 

uston positive valve gear, which has been illustrated in 
Tae Enornger, April 9th, 1909; centrifugal pumps of the 
helical pattern ; 40-48 brake horse-power suction gas engine 
with self-starter and mechanical oiler to the small end of 
the connecting-rod and trunk; a suction gas plant; fixed 
oil engines; portable simple and compound steam engines ; 
thrashing machine and clover huller, all of which are 
provided with their latest improvements, and display the 
usual high degree of workmanship. Messrs. Ruston 





road spur wheel. A two-cylinder compound spring- 
mounted steam tractor under five tons tare, and a single- 
cylinder general purpose traction engine complete this 
firm’s exhibits. © 

Clayton and Shuttleworth, Limited, Lincoln, show two 


| single-cylinder traction engines, a single cylinder road 





roller, a single-cylinder portable engine, and a compound 
motor tractor amongst other things. The traction engines 
are of the 6 and 7 N.H.P. sizes respectively, and are 
specially suitable for hauling and driving thrashing 
machinery. The firm is also showing two centrifugal 
pumps of the swivelling type, which allow of both the 
suction and delivery pipes being adjusted to any angle, 
an important feature when the pumps have to be used 
in awkward positions. These pumps are very suitable for 
drainage and irrigation purposes, being easy of access 
and possessing few parts to get out of order. 

Davey, Paxman and Co., Limited, Colchester, are repre- 
sented by an 18-20 horse-power gas engine and suction 
gas producer with rocking grates. The engine has a low- 
tension magneto system variable while the engine is run- 
ning, and a step governor which allows a small charge of 
gas to be taken into the cylinder before cutting out com- 
pletely. The main bearings of this engine are provided 
with self-oiling chain lubrication, and a continuous system 
of oiling the big end. The 7 horse-power traction engine 
which this firm has on view is fitted with Paxman’s 
patented lubricator worked off the excentric, which also 
drives the feed pump. The stroke is variable at will by 
the driver, and the lubricator is so arranged that the 
cylinder can be flushed with oil when desired. The 
operation of the lubricator and the amount of oil being 
used can be observed through a sight-hole. Another 
feature of Paxman’s engines is that the cylinders are 
bolted down to planed seatings riveted to the boiler barrel, 
the steam inlet elbow being cast with the cylinder and 
bolted to the same seat, thus obviating leaky joints. 

In addition to the firms already mentioned the following 
are also exhibiting traction and portable steam engines :— 
Barrows and Co., Limited, Banbury; Aveling and Porter, 
Limited, Rochester; William Allchin, Limited, North- 
ampton; Wm. Foster and Co., Limited, Lincoln; 
W. Tasker and Sons, Limited, Andover; Fodens, 
Limited, Sandbach ; Wallis and Steevens, Basingstoke ; 
and J. and H. McLaren, Leeds. 

The firm of Thomas Robinson and Son, Limited, 
Rochdale, has a comprehensive display of flour milling 
machinery and wood-working plant. Although the roller 
mills bear a close resemblance to those for which the 
firm has been well known in the past, the internal 
mechanism has undergone steady improvement. The 
double diagonal “break” roller mill, with rolls 10in. 
diameter by 60in. long, for instance, has a new micro- 


rolls is fluted very coarsely and the other very finely, 
instead of having both rolls similarly fluted. The 
differential is also improved. The reasons for these 
alterations both in the fluting and differential are :— 
(1) By using a coarse fluted roller for the fast one, the 
particles of semolina are able to lodge in the grooves 
instead of being crushed or broken as they were 
formerly, the result of which is that a much larger 
percentage of semolina is made, of a better sha 
and quality; (2) by using a finely fluted roll for the 
slow one, the grains of wheat are held in position 
without injuring the outer covering or bran; (8) the 
increased differential splits open the berry and releases 
the maximum amount of middlings with a minimum 
quantity of break flour; (4) both rolls run with teeth 
backward, which. produces a much larger percentage of 
broad bran; (5) a much greater release is made with 
this style of fluting, because it is possible to come down 
more heavily without injuring any of the products. This 
roller mill is also provided with new bearings, including 
an improved self-lubricating arrangement, and a double 
roller-feed is fitted. This section of the firm’s exhibit 
also includes a Dreadnought grinding mill with 30in. 
stones, and two machines of the cyclo-pneumatic process, 
in which the separation is effected by specific gravity 
instead of by size and shape as formerly. The wood 
working section included a vertical hollow-spindle mor- 
tising machine; a four-cutter planing and moulding 
machine; a two-spindle saw-bench; a roller-feed saw- 
bench; a ‘universal wood worker; a planing machine; 
hand saw, kc. Most of these have already been illus- 
trated in THE ENGINEER. 








THE INSTITUTION OF CrIviL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—By the kind co-operation of 
several members and their friends, a visit will be made by motor 
cars on Wednesday, the 30th June, 1909, to Stakeford Bridge 
and Blyth Harbour Works, on the invitations of Messrs. D. 
Balfour and Son and Messrs, J. Watt Sandeman and Son respec- 
tively. Members are requested to meet in the vestibule of 
Collingwood Buildings, Newcastle, at 1 p.m. 


Sratus Prizz.—We are asked to remind our readers that 
Wednesday, June 30th, is the last date for the receipt of papers 
in the competition for the Status Prize, of which particulars were 
published in our issue of March 19th last. It will be remembered 
that this is a prize offered by the Society of Engineers for the best 
paper on the subject of ‘‘ How to Improve the Status of Engineers 
and Engineering, with special reference to Consulting Engineers. 


THE UNIVERSITY OF LIVERPOOL.—A copy of the-syMabus of the 
Faculty of Engineering of the University of Liverpool for the 
session which starts on the 5th October next has been’sent to us. 
The main alterations that have been made are :—The inclusion of 
naval architecture as a i source of study. The course 
leading to the final examination for the degree of B. Eng. has also 
been slightly rearranged. For example, the strength of materials 
and theory of machines are taken from the more professional 
sections and placed with engineering design and drawing as com- 
pulsory subjects, Honours schools for mechanical, civil and 
electrical engineering and naval architecture have been estab- 
lished in place of the more general course leading to the degree of 
B. Eng. with Honours. In short, this means that studies for the 
first three years leading to the final degree of B. Eng. are general 
in character, while in the fourth or Honours year the men are 
allowed to specialise to a considerable extent, but not too closely. 
We are asked to state that the Dean of the Faculty of Engi- 
neering will be pleased to see intending students at any time up 
to July 30th. 


YORKSHIRE Mrvers’ AssociaTion.—The annual demonstration 
of the Yorkshire Miners’ Association took place in Sheffield on 
Monday. It is estimated that between 60, and 70,000 miners 
and their wives walked in procession through the city to Endcliffe 
Park, where the meetings were held. The statement showing the 
financial position of the Association was delivered simultaneously 
from each of the three platforms. This showed the total worth of 
the society to-day to be £307,000, an increase of £40,000 on the year. 
There are 79,825 members of the Association, an increase of 999 
since December 31st last. At each platform two resolutions were 
proposed and carried. The first resolution was as follows :—‘*‘ This 
annual demonstration of the Yorkshire Miners’ Association rejoices 
to know that, out of 106,742 men and boys employed in our mines, 
79,825 are paying members. We also press for an increased 
standard and minimum rate upon which the percentages shall be 
calculated, by placing the present percentsges on the 1888 rates, 
and making this the standard and minimum for the future, 
believing the coal trade in particular, and other trades in general, 
will not suffer by such an alteration.” The second resolution 
conveyed the best thanks of the meeting ‘‘to the Government and 
all classes and parties in the House of Commons and in the 
country who have supported measures placed upon the Statute- 
book in favour of social reforms,” and pressing for further reforms 
in the near future. 


RoyAL METEOROLOGICAL SoctETY.—The last meeting of this 
Society for the present session was held on Wednesday afternoon, 
the 16th inst., at70, Victoria-street, Westminster, Mr. H. Mellish, 
president, in the chair. A paper by Mr. R. C. Mossman, F.R.S.E., 
on the ‘ Interdiurnal Variability of Temperature in Antarctic and 
Sub-Antarctic Regions,” was read by the Secretary. The author 
discussed the day-to-day difference in the mean temperature of 
successive days at a few places in the antarctic regions for which 
thenecessary detailed daily observations are available. The greatest 
mean annual temperature variability, viz., 5.9, was recorded during 
the ‘‘ drift” of the Belgica in the ice _— this high value being 
closely followed by a mean of 5.3 at the South Orkneys. In the 
Victoria Land region, Rose Island und Cape Adare having a some- 
what lower temperature variability of 4.5, the values of the 
southern station being higher in summer and autumn, and lower 
in winter and spring than at the northern station. South Georgia 
occupies an intermediate position bet a continental and an 
oceanic climate in its curve of variability, the mean monthly values 
varying according to the proximity of the pack ice. At this 
station the seasonal values show a small variation, and this is also 
the case at Ushuaia in Tierra del Fuego, The variability at the 
Falkland Islands and New Year’s Island is very small, pointing to 
the conserving influence exerted by the insular conditions which 
prevail at these places. The maximum variability occursin winter, 
and the minimum in summer, at the three antarctic stations, as 
well as at South Georgia and the South Orkneys. The smallest 
variability at any season for any station ocuurs at the South 
Orkneys in summer, being only 1.4. It is at this season that 
cloud amount and fog frequency are at a maximum, while at the 
same time rapidly saan y Ae pene disturbances are of infrequent 
occurrence. Mr. Ernest Gold described some experiments which 
he and Dr. W. Schmidt had made with a view to ascertaining if 
appreciable errors could enter into the temperatures recorded in 
balloon ascents owing to errors in the alcohol-carbonic acid method 
of testing the apparatus. Mr. L. C. W. Bonacina read a brief 








meter adjustment to the rolls and a first break fluting. pa 


The feature of the new first break fiuting is that one of the 


per advocating the use of freely-exposed thermometers in 
addition to sheltered ones, : 
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Fig. 1—THE LARGER PUMPS 
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Fig. 3—PUMP GEARING 


WINNIPEG HIGH-PRESSURE FIRE SERVICE. 


IN September, 1905, it was decided to install at Winnipeg 
a high-pressure gas-driven fire service water supply on similar 
lines to that laid down at Philadelphia in 1903. In the 
latter case Westinghouse gas engines are used driving three- 
throw ‘‘ Deane’’ pumps; but Colonel H. N. Ruttan, the 
Winnipeg city engineer, drew up a specification to which a 
very large number of firms quoted, with the result that 
the tender of W. Jacks and Company, of Glasgow, was 
accepted, including gas engines and producer plant made by 
Crossley Brothers, Limited, of Manchester, and pumps made 
by Glenfield and Kennedy, Limited, of Kilmarnock. The 
origina] estimated cost of the plant was 560,000 dollars; but 
in August, 1907, it was thought desirable to make alterations 
and extensions, so that the ultimate cost of the plant, mains, 
&c., was nearly 1,000,000 dollars. Owing to the rapid 
growth of the city, whose manufacturing output had 
increased 120 per cent. in the past five years, and to the large 
and costly buildings which had been erected, it was an 
absolute necessity that an efficient means of dealing with 
outbreaks of fire should be provided ; and after much careful 
investigation the system since adopted was decided on. 

The power-house, 158ft. long by 92ft. wide, is situated 
near the Red River, whence the water is drawn. It is 
divided into two bays, each spanned by a 20-ton crane travel- 
ling the full length of the building, and operated from the 
floor of the engine-house. They are supported on strong 
wrought iron standards, which also help to carry the roof. 
The water mains vary in diameter from 8in. to 20in., and 
are over eight miles long. There are in the circuit eighty-six 
fire hydrants, and the water is maintained in the mains at 
300 lb. pressure per square inch. The hydrants are con- 
nected to the mains by 8in. diameter pipes. They are 
provided with 4in. to 44in. hose-nozzles with independent 
valves, so that each may be cut out from the system in case 
of necessity, These nozzles are, when required, reduced to 











Fig. 4—PRODUCER HOUSE SHOWING CONVEYORS 


34in. and 24in. by suitable reducers—3gin. being the largest | 
hose now used. The enginé-house floor is 18ft. below the 
street level; and the pumps are fixed in a trench on founda- | 
tions. 12ft. below those of the engines. The two main 
suction pipes are 24in. in diameter at the large end, and | 
draw water from two suction wells 9ft. square, 40ft. deep, | 
measured from the street level, divided by a concrete wall. | 
The water is led to the well by an intake pipe 3ft. in 
diameter, which extends for a distance of 425ft. from the 
well to the deep water in the river, where it ends in a stone- 
ballasted crib. There are two delivery mains in the engine | 
house, each 20in. diameter, to which all the pumps are | 
connected ; and should a burst occur either can be cut off 
and the water can be pumped into the other. The engines 
are usually run with gas made in a 3000 horse-power Crossley | 
producer plant ; but to guard against the remote possibility | 
of the plant being out of order at any time when required, | 
the engines are made suitable for working with coal-gas; | 
and a supply from the city gas mains is laid to the gas- | 
holder. 

The plant consists of four of Crossley’s double-cylinder | 
single-acting engines of 500 brake horse-power each, and | 
two smaller units of similar design, of 250 brake horse- 
power each. Each engine has two single-acting cylinders, 
placed tandem fashion, as shown in Figs. 5 and 7, the 
diameter being 32in. and the stroke 36in. in the larger, 
and 25in. by 30in. in the smaller. The larger engines 
run at 125 revolutions per minute, and the smaller at 
150 revolutions per minute. The exhaust valves are of 
the balanced type, working horizontally, and are readily 
accessible, as they can be drawn out at the floor level 
for examination and cleaning. The special feature of the 
admission valves is already familiar to our readers, and 
consists in the arrangement for adjusting the gas supply in 
accordance with the requirements of the engine as the load | 
varies. There are, in short, in each case two valves—a main | 
valve and a gas valve. The former is positively driven in the | 


ordinary manner, and is of the usual mushroom pattern. 
The gas valve is mounted, with a sliding fit, on the spindle 
of this main valve. The two valves—the main and the gas 


| valve—always close together; but whilst the main valve is 


positively opened, the gas valve is opened by a special spring 
arrangement. The time at which it opens—and conse- 
quentiy the quantity of gas drawn into the cylinder—is under 
the control of the governor. With this object the gas valve 
is coupled to a piston working in a vacuum cylinder. This 
cylinder communicates with the open air by a small piston 
valve, the position of which is controlled by the governor. At 


| full load the piston valve is held wide open, and air can 
| readily enter the vacuum cylinder, and the gas valve is, 


accordingly, free to move as soon as the slightest vacuum is 
established below it. As a consequence, the engine receives 
a full charge. “As the load on the engine falls off, the 
governor partially closes the small piston valve above men- 
tioned, and the gas valve cannot then open so freely, its 
motion being checked by the fact that as soon as it begins to 


| move there is a reduction of pressure in the vacuum cylinder 


behind it. It therefore opens later, and less gas enters the 
working cylinder. This method of regulation has been found 
to be very sensitive and reliable in operation. 

The engines, as stated, are single-acting. The open-ended 
cylinders enable the condition of the piston and of the 
lubrication to be seen whilst the engine is running. The 
pistons can be drawn forward, without removal from the rod, 
far enough for a man to get inside the cylinder for inspection 
and cleaning when necessary. Moreover, there is only one 
piston-rod gland and one set of guides. The valves are 
driven by bevel and spur gearing from the main shaft, as shown 
in our illustration—Fig. 5. Each cylinder is fitted with two 
independent low-tension magneto ignitions, either of which 
can be overhauled without interfering with the other. All 
the engines are fitted with water-cooled pistons and piston- 
rods, and the glands are packed with metallic rings. 

The engines are started by means of compressed air at 4 
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ressure of 1751b. per square inch. The air compressors are 


in duplicate, and are of the vertical two-stage type, 64in. and | 


qpin. diameter by 10in, stroke, and run at 150 revolutions 

+ minute. Each is capable of charging a receiver of 32 
cubic feet capacity in 134 minutes to 1751b. per square inch. 
Two receivers, 2ft. 9in. diameter by 6ft. high, are provided ; 
and the whole six engines can be started and be working 


under full load in 34 minutes from receipt of a firecall. The | 
circulating water for cooling the engine cylinders is provided | 


by a set of three-throw vertical single-acting ram pumps Qin. 
diameter by 10in. stroke, delivering 18,750 gallons per hour. 
The pumps are driven by cast iron double helical gearing, 


mE. 
ico® = 


of mild steel in one forging, having three throws for 18in. 
stroke. 
which are fitted a large number of small valves of the 
| vulcanite disc-and-spring type. The suction and delivery 
mains are arranged in two lines in a trench formed in the 
concrete running through the centre of the house, one right 
and the other left-hand. 

The suction mains are each 24in. diameter at one end, 
tapering to 16in. diameter at the other. The delivery mains 
are each 20in. diameter at one end and tapering to 14in. at 

| the other, each delivery main being fitted with an air vessel 
| 80in. diameter by 18ft. high at the outlet end, with a sluice 





Fig. 5—INTERIOR OF POWER STATION 


and are fitted with fast and loose pulleys. The pumps, like 
the air compressors, are driven by means of belts from an 
overhead shaft driven by a 30 brake horse-power gas engine. 
This engine is also duplicated, so that every possible precau- 
tion has been taken against breakdown. If necessary, water 
from the town’s supply or from the pressure mains can be 
utilised, a gravity service from a tank 17ft. by 10ft. by 5ft., 
placed in the roof, being provided. 

The four larger engines are fitted with Hele-Shaw friction 
clutches, which transmit the power to the pump shafts, and 
enable them to be thrown out of gear at starting. The six | 
sets of pumps are of the vertical double-acting piston type. 
Four of them have pistons 13{in. diameter by 18in. stroke, 
and are each capable of delivering 1800 gallons per minute 
against a pressure of 300 Ib. per sq. in. when running at a speed 
of 35 revolutions per minute—Fig. 1. The remaining two 
sets have pistons 9fin. diameter by 18in. stroke, and are each 











Fig. 6—TESTING WATER JETS 


capable of delivering 900 gallons per minuterunning at thesame | 


speed—Fig.2. The gearing—Fig. 3—is fixed on an extension 
of the crank shaft, which is suppcrted on cast iron brackets 


resting on concrete foundations, and also bolted to the side of | 


the A frames ofthe pumps. Each set of pumps is fitted with a | 
by-pass controlled by a hydraulically operated valve. When 
starting up the pumps this valve on the by-pass is left open 


valve beyond this on the outside. There is in addition to the 
larger air vessel a small one on each set of pumps. 
cocks are provided for charging the air vessels by means of 

the air compressor used for starting the gas engines. Each 

set of pumps is connected to both these lines of suction and 

delivery mains by 12in. and Qin. pipes respectively, for the 

large and small pumps and provided with suitable valves to 

allow of pumping into either or both mains at will. 

The gas-producing plant—Figs. 4 and 8—is in a building 
attached to theengine-house. The producers are in four units, | 
so as to allowofeconomical running when only one of the pump- | 
ing engines is in use, two being of 6ft. Gin. and two 8ft. Gin. | 
diameter by 18ft. high, each being fitted with a rotating fire- | 
grate and water-luted ash-pits. A continuous platform con- | 
necting the producers supports overhead coal hoppers, which | 
are supplied with fuel from a large receiving hopper at one | 
end of the building by means of a bucket elevator and worm 
conveyor. Each producer is connected to a tubular super- | 
heater and hot-gas boiler, so arranged that the heat of the | 
hot gas, otherwise wasted, is used to superheat the air and | 
steam supplied to the producers, and also to generate a large | 
proportion of the steam required. The superheaters and | 
boilers are so constructed that the tubes can be scraped when | 
in operation, the dust and tar being removed from the water | 


The valve boxes are fitted with deck plates into 


Suitable | 


| ing valves and separate water supplies. The extractors 
remove the lighter tar and oils, which it is impossible to do 
with. the scrubbing and cooling arrangements usually 
employed. After leaving the tar extractors, the gas passes 
through two sawdust scrubbers, each 9ft. diameter and 22ft. 
high, to a gasholder of 250,000 cubic feet capacity, 
adapted for either producer or city gas, and sufficient to 
operate the whole plant for 14 hours with producer, 
and five hours with city gas. Thus ample time is given 
to start additional producers, or to make provision for 
the use of city gas in case of a prolonged fire. The 
| hot water, after passing through the coolers, is collected 
| and cooled in a sump, from which the tar is removed daily, 
| the water being again returned through the coolers by 4in. 
| centrifugal pumps. The pumps and tar extractors are 
| driven by a 20 horse-power gas engine through overhead 
| shafting, and are in duplicate. Air is supplied by threv 





Fig. 8—PRODUCER HOUSE 


steam-driven ‘‘ Roots’’ blowers, each having an output of 
100,000 cubic feet per hour, one being a standby. The coal 
elevator and conveyor are driven by a steam engine, the 
exhaust steam from this engine and the blowers passing to 
the producers with the air blast. Steam is supplied by two 
tubular boilers 7ft. diameter and 8ft. 6in. long, of the dry- 
back marine type, fired by gas. The gasholder has guide 
standards and two lifts, the bottom tank, which is 81ft. 
diameter, being surrounded by a wall. Steam heating coils 
are fixed between the wall and the tank, with steam jets 
connected to the seal cup of the top lift by swivel pipes, to 
guard against the severe frosts in winter. 

The plant can work with either bituminous, anthracite, 
lignite coals or coke, and is guaranteed to deliver 75 per 
cent. of the calorific value of the fuel. It was worked 





Fig. 7—GENERAL VIEW QF POWER STATION 


so that there is no back pressure on the piston, and as soon | lutes below. The hot gas passes from the boilers to an over- 
as the engine comes up to speed the by-pass valve can be | head hydraulic main, which is provided with seal pots and 
gradually closed. The by-pass is also fitted with a waste | bells to isolate any of the producers. Collecting boxes with 
water meter, so that by simply opening the by-pass and | lutes are fitted to it, so that tar, &c., can be removed without | 


closing the valve on the discharge pipe, the delivery of the | stopping the plant. This main is connected to four vertical 
pumps can be ascertained approximately at any time. The | coolers, each 5ft. diameter and 30ft. high, partially filled with 
coke, and provided with a water spray at the top. The gas | 
diaphragm and junk ring. The piston-rods are of forged | passes through the saturated coke, which removes the heavy 
bronze, and are secured to the pistons by means of nuts, and | tar and dirt, and reduces it to atmospheric temperature, 
to the crossheads by a strong cotter. The crank shafts are | then to three rotary tar extractors, each provided with isolat- 


pump pistons are of gun-metal, fitted with leather cups, | 








under inspection for three months day and night, the load 
varying from 120 to 3000 horse-power. Each unit was tested 
separately with a week’s continuous run, and all the fuels 
specified were used. Finally, a 50 per cent, overload test 
was made using lignite coal—that is, the whole of the pump- 


| ing plant was operated with one large and one small 


producer, two blowers, two extractors, one centrifugal pump, 
and one gasengine, At the official test of five hours’ continuous 


| running of the six engines at full load, before finally taking 


the plant over, the following excellent results were obtained :— 
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250 h.p. 


500 h.p. | 
sets. sets. 


Bz U. consumed per indicated h.p... ..  .. 


7,741 8,664 
B.T.U. consumed per water h.p. 1" 


CE ne 11,174 
Cubic feet of gas consumed per ind. h.p. hour .. 77. 72.9 
” » water _,, ni 94.1 94.2 
Duty in foot-pounds of work done per 1,000,000 

BT.U.consumed.. .. .. .. . .. «+ 211,566,500 177,246,250 

Thermal efficiency ratio perind. hp. .. .. .. 481 -294 
“ water ,, ah oe oe 21 .277 
Mechanical efficiency of pumping unit .. 82.1 77.5 

As a result of the existing comparative immunity from 
destruction through fire, the various insurance companies 
have lowered their rates. 

This is claimed to be the largest gas-driven pumping station 
in the world, and the city engineer is to be congratulated 
upon its success. The results of the tests are remarkable, the 
general efficiency being higher than was anticipated. When 
the Philadelphia plant was tested in May, 1904, the number of 
B.Th.U. per brake horse-power hour was found to be 11,160, a 
result which has been far surpassed in the present case. At 
Coney Island, near New York, there is a similar high-pressure 
fire-statién, but on a smaller scale than either of the two 
mentioned above. It consists of three ‘‘Nash’’ inverted 
vertical gas-engines of 150 horse-power each, made by the 
Goulds Manufacturing Company, each driving a set of three- 
throw double-acting pumps 12in. diameter by 14in. stroke, 
delivering 1500 gallons of water per minute against a pressure 
of 150 lb. per squareinch. The combined output of the plant 
is 4500 gallons per minute. At the official trial before 
the plant was taken over it was found that the average 
B.T.U. per pump horse-power was 12,682. 

Owing to the much greater height of buildings in America 
and Canada as compared with those in this country, the 
high-pressure fire service is almost a necessity. It is no un- 
common thing to find buildings which approach or exceed 
300ft. in height. This imposes a head of approximately 
150 lb. per square inch, apart from that necessary to overcome 
the friction of hose and nozzles. The size and weight of 
portable fire-engines to deal with this pressure is almost pro- 
hibitive, and it has been proved that the best means is an 
independent high-pressure pipe system, fed from a centrally 
situated pumping station with hydrants for attachment to 
hose pipes. The cast iron mains are constantly charged at 
the full pressure, and loss of time in reaching a fire with a 
portable engine is avoided. 








THE PRODUCTION OF CEMENT IN CANADA, 
1908. 

THE Mines Branch of the Canadian Department of Mines 
has received from the producers complete statistics of the 
production of Portland cement in the Dominion in 1908, and 
has recently published them. According to these returns, 
the total quantity of Portland cement made in Canada in 
1908 was 3,495,961 barrels of 350 lb. net, as compared with 
2,491,513 barrels in 1907, or an increase of 1,004,448 barrels 
or 40.3 per cent. The total quantity of Canadian Portland 
cement sold in 1908 was 2,665,289 barrels, as compared with 
2,436,093 barrels in 1907, or an increase of 229,196 barrels 
or 9.4 per cent. The total consumption of Portland cement 
in 1908, including Canadian and imported cements, was 
3,134,338 barrels of 350 1b. net, as compared with 3,108,723 
barrels in 1907, or an increase of 25,615 barrels or 0.8 per 
cent. In addition to the above, other important statistical 
returns respecting the stocks on hand at the beginning and 
end of the year, the total value and average price per barrel, 
the number of men employed and wages paid, the quantity 
and value of the imports, &c., for the years 1907 and 1908, 
are shown in comparative form in the following table :— 
Comparisons of Production, Sales, and Imports of Portland Cement 

in 1907 and 1908. 





Increase 


1907. 1908, or decrease. 
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2,665,289 
3,495,961 

383 349 
1,214,021 


3,709,139 
1.39 
1,275,638 

3,029 


Ce went sold, barrels... .. .. 

Cement manufactured, barrels .. 
Stock on hand, Jan. lst, barrels .. 
Stock on hand, Dec. 3lst, barrels. . 


anes 


ae 
nw 


Value of cement sald, dols. .. 
Average price per barrel, dols. 
Wages paid,dols. .. .. .. 
Men employed, number .. 


ge°R @ 
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469,049 
531,045 
1.13 


Imports of Portland cement, barrels 
Value of cement,dols. .. .. . 
Average price per barrel, dols. 


HB 
ye 


Total consumption of cement in 


Canada, barrels 3,134,338 


Number of completed plants 


Gpemmed .. oc ce 0s ve ae 17 23 
Total daily capacity of operating 
plants as at Dec. Sist, barrels .. 14,400 27,500 | + 13,100 

The production of Portland cement in 1908 was derived 
from twenty-three operating plants, with a total daily 
capacity of 27,500 barrels, equivalent to about 8,250,000 
barrels per year of 300 days, or 10,000,000 if all plants were 
run continuously for the whole year. The operating plants 
were distributed as follows :—One in Nova Scotia using blast 
furnace slag; 1 in Manitoba making a natural Portland 
cément; 1 in British Columbia, 2 in Alberta, and 3 in 
Quebec using limestone and clay; and 15 in Ontario, of 
which 12 use marl and 3 limestone. The total daily capacity 
of the plants using marl was 10,400 barrels, as compared with 
17,100 barrels per day for all other plants. Of the total 
quantity of cement made in 1908, 1,573,090 barrels | were 
made from marl, and 1,922,871 barrels from limestone and 
slag. It is not possible, adds the report from which we take 
the foregoing, to give the detailed production in all of the 
Provinces without divulging confidential returns. The 
following groupings, however, may be made :—(1) Quebec 
and Nova Scotia; (2) Ontario; (3) Alberta, Manitoba, and 
British Columbia. The production in these groups in 1907 
and 1908 was as follows :— 

(1) Quebec and Nova Scotia. 





1908. Increase. 


749,021 + 292,442 
953,712 + 497,087 
40,246 + %6 
244,937 + 204,691 
1,051,144 + 386,278 
293,855 + 189,739 
795 t 460 
7,900 
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Cement sold, barrels.. .. .. 
Cement manufactured, barrels 
Stock on hand, Jan. lst, barrels ..| 
Stock on hand, Dec. 3st, barrels. .| 
Value of cement sold, dols. 
Wages paid, dols. .. .. .. 
Men employed, number .. .. ..| 
Total daily capacity of operating} 
plants, barrels. . i ae. te 
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(2) Ontario, 


Increase 
or decrease. 


Cement sold, barrels.. .. .. 
Cement manufactured, barrels 
Stock on hand, Jan. Ist, barrels .. 
Stock on hand, Dec. 31st, barrels. . 
—_— of — sold, dois. .. 
Vages paid,dols, .. .. .. . 
Men employed, number .. .. .. 
Total daily capacity of operating! 
plants, barrels... .. .. .. .. 


3) Manitoba, Alberta, and British Columbia. 
( ’ , 





Increase. 





Cement manufactured, barrels 
Stock on hand, Jan. lst, barrels .. 
Stock on hand, Dec. 31st, barrels. . 
Value of cement sold, dols. ‘ 
Wages pela, dot, .. .. .. «; 
Men eniployed, number .. .. .. 
Total daily we of operating 
peemeG, DOUNENE.. a. 50 oe te 


| 
Cement sold, barrels. . | 2 | 4 
| 








As already stated, the average price at the works during 
1908 as returned by the manufacturers was 1.39 dols. per 
barrel. Prices in car lots, ex-package, at Toronto and 
Montreal, according to trade quotations, ranged from 
1.90 dols. in January to as low as 1.55 dols. in December. 
In Winnipeg prices ruled during the latter half of the year at 
about 2.40 dols. There is very little cement exported from 
Canada, only 34,591 dols. worth being recorded for 1908. 
The imports of Portland cement, which were, previous to 
1904, larger than the Canadian production, have been decreas- 
ing since 1906, and were in 1908 equivalent to but 17.6 per 
cent. of the sales of Canadian cement, or 14.9 per cent. 
of the total consumption. A duty of 124 cents per 
100 Ib., equivalent to 43? cents per barrel of 350 Ib. net, is 
levied on imports. The weight of the package is, however, 
included for purposes of duty. Theimports of cement during 
1907 and 1908 by countries were as follows :—Great Britain, 
1907, 1,003,444 cwt.; 1908, 601,527 cwt. United States, 
1907, 1,134,113 cwt.; 1908, 902,576 cwt. Belgium, 1907, 
182,943 cwi.; 1908, 128,738 cwt. Other countries, 1907, 
33,704 cwt.; 1908, 8831 cwt. 

In the following tables statistics of the production and 
consumption of cement in Canada are given for the past five 
years :— 

(1) Annual Production of Portland Cement, 1904-1908. 
Average price 


Calendar 
per barrel. 


year. 


Cement made. Cement sold. 





Barrels. 
908,99) 
1,541,568 


(2) Consumption of Portland Cement in Canada, 1904-1908. 





} 
| 
Barrels. | 
910,358 
346.548 | 
2,119,764 | 
2,436,083 | 
7,655,289 | 


Imported. 
Barrels. 


917,558 
665,931 
672,630 
469,049 


Calendar year. Canadian. 





From the foregoing it will be seen that whereas the impor- 
tation of cement into Canada has decreased very considerably, 
the manufacture and use of Canadian cement has of recent 
years been steadily increasing. 








THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 

THE above Association has been holding its fourteenth 
Annual Convention in Manchester during the past week, which 
was fittingly opened at the Manchester Town Hall on Mon- 
day evening, when the Lord Mayor (Mr. Alderman Holt) and 
the Mayoress (Mrs. Holt) received the delegates and other 
visitors, about 1000in number. On Tuesday the business of 
the Convention commenced at the Technological School, 
under the presidency of Mr. 8. L. Pearce, Chief Electrical 
Engineer: of Manchester, when upwards of 250 delegates 
attended. Of course, the unexpected always happens, and a 
temporary defect in the electric lighting of the room led the 
Lord Mayor, amid much laughter, to remark that there were 
many factors in connection with electricity which required 
development. In the course of his address, the.President 
(Mr. 8S. L. Pearce) said that the growth of their Association 
had been ccincident with the development of municipal 
undertakings. In 1897 the total capital sunk in electrical 
supply works, including traction by local authorities, was 
£3,509,000. To-day this figure was £83,860,000. The suc- 
cess which had attended their branch of municipal enterprise, 
judged not merely from the point of view of sales and cost of 
production, but also from a sounder financial position of the 
majority of undertakings, had donemuch tosilence the criticism 
of those who would contend that municipal undertakings were 
neither progressive nor businesslike. The name of Manchester 
was always associated with that of its first consulting electrical 
engineer, the late Dr. John Hopkinson, to whose genius the 
electrical world generally owed so much. As a striking com- 
mentary on the advance of electrical science, he mentioned 
that practically none of the electrical plant installed by Dr. 
Hopkinson, in the early days of the undertaking, from 1893 
to 1897, now remained, all of which enforced the necessity of 
financial provision being made at the commencement of an 
Electricity Supply Undertaking Committee, so that it might 
be in @ position to replace and write down its plant as the 
exigencies of time dictated. On the old question of financial 
stability, Mr. Pearce said it was at least arguable whether 
the object of all municipal undertakings should not be to 
supply current at, or near, cost price, and not relieve the 
rates out of profits to benefit non-consumers. The former 
course would ultimately be ot benefit to the municipality in 
inducing the founding of new businesses, with the consequent 
addition to the ratable value of the city. Unfortunately, the 
tendency at the present time, in view of ever-increasing rates, 
was to look to the trading departments for more and yet 
more relief, in the shape of increased contributions, §o far 





as lay in their power this tendency should be resisted, ag be; 
detrimental to the best interests of trading concerns, The 
recent decision of the House of Lords Committee on 
the gas clauses in the Salford Corporation Bill,’ wag 
noteworthy by reason of its bearing on this question 
of rate aid from trading departments. The corporation 
were in future to be allowed to use in relief of rates 1 per 
cent. upon their capital, equivalent to some £6000 per 
annum, instead of about £28,000, the amount previous] 
contributed. In a review of matters that had come unde, 
their notice during the past year he said that the advent of 
the metal filament lamp emphasises one thing, and that was 
the utmost importance of having the people educated wp to the 
advantages offered by the high efficiency lamps. “‘ Partigy. 
larly does this apply to those householders on the line of 
route of existing distributing mains, so that by a trifling 
capital expenditure a substantial addition to the revenues 
may be obtained.’”” On the craze for cheap wiring hg 
remarked that on one point all were agreed, that choapeneg 
methods of wiring must not involve, in any shape or form, a 
lowering of the standard of safety. In his opinion a system 
involving the use of ‘‘ flexibles’’ above a given height from 
the ground, unless those where wires passed through walls, 
floors, or ceilings, was not inconsistent with the above axiom, 
After a cordial vote of thanks to Mr. Pearce for his valuable 
address, Councillor Alex, Sinclair, of Swansea, in a paper for 
discussion, sought to establish a case for ‘‘ cheap units.’’ He 
urged that good business was often lost by trying to obtain 
too high prices. Alderman T. Higham, of Accrington, 
speaking as a cotton manufacturer, said they were in a fool’s 
paradise entirely if they thought they were going to get the 
manufacturers of Lancashire to adopt electrical energy at 
anything like the prices they had been asking hitherto. Ip 
Accrington they were quoting .6Sd. per unit to the large 
power users, and had been doing so for four years. This was 
no use to the cotton trade. It was £s. d. with the J. inca- 
shire cotton manufacturer. He had two or three mills pro- 
ducing power at the low rate of not more than .34d. per unit, 
including warming the mills. Unless they could give the @ 
Lancashire manufacturer something as good as that, they 
would not get him to change. Municipal prices were too 
high. After luncheon, the delegates visited the Stuart-street 
generating station and the Dickinson-street and Bloom-street 
generating stations. The horse-power of the plant at these 
three stations amounts to 74,800. The total length of all 
classes of mains is 345 miles, or 765 miles of single con- 
ductor. The present area of supply is 30 miles. 

The meeting on Wednesday was held at St. George's Hall, 
Liverpool. A paper on ‘‘ The Influence of Metallic Filament 
Lamps on the Electrical Industry and on Street Lighting,” 
was read by Mr. E. E. Hoadley, and on ‘‘ Modern Cable 
Systems,’’ by Mr. E. M. Hollingworth. The remainder of 
the day was spent in visiting the Lister Drive Generating 
Station, and the R.M.S. Mauretania. On Thursday the 
meetings were resumed at Manchester. Papers were read on 
‘*Steam Turbines from the User’s Point of View,’’ by Mr. 
A. 8. Blackman, and ‘‘Notes on Condensing and Water- 
cooling Plants,’’ by Mr. E. Lunn. After a visit to the 
British Westinghouse Company’s Works, Trafford Park, the 
annual dinner of the Association was held at the Midland 
Hotel, Manchester. Friday’s meeting, was occupied with the 
proceedings of the annual general meeting, and in the ajter- 
noon a visit was paid to the Salford Electricity Works 
Pendleton. 








THe Councit of the Tramways and Light Railways Asso- 
ciation have made arrangements, with the co-operation of 
some of their members, who are owners of tramways undertakings, 
to make a series of trials of any speed indicators of merit that may 
be brought to their notice as a useful addition to the ordinary 
equipment of a tramway car. 


Vickers, SONS AND MAXIM, LIMITED: COLONEL VICKERS's 
REsIGNATION.—Colonel T. E. Vickers, C.B., V.D., in view of his 
advanced age, has resigned the chairmanship and managing 
directorship of Vickers, Sons and Maxim, Limited. At their 
board meeting on Monday, the directors accepted his resignation 
with regret, and passed a resolution of thanks to him for his 
services of sixty years to the company. Mr. Albert Vickers was 
elected chairman of the company. Lieutenant A. Trevor Dawson, 
R N., was appointed a managing director, subject to confirmation 
at the next ordinary general meeting of the shareholders. 


Royat Socrety or Arts.—The Council have awarded the 

Society’s silver medal to the following readers of papers during 
the session 1908-9:—Mr. G. Albert Smith, ‘‘ Kinematography in 
Natural Colours ;’” Mr. Henry C. Brewer, ‘‘Gothice Art in Spain ;” 
Monsieur Yves Guyot, ‘‘The Commercial Relations of France and 
Great Britain;” Mr. George Hubbard, ‘‘ Dew-ponds;” Mr. 
Walter Rosenhain, ‘‘The Application of the Microscope to the 
Study of Metals;” Mr. Gabriel Gordon Cleather, ‘‘ The Musical 
Aspect of Drums ;” Mr. C, Reginald Enock, ‘‘The Resources of 
the Peruvian Andes and the Amazon;” Mr. Percy A. Wells, 
‘* English Furniture Design and Construction ;” Mr. Arthur John 
Barry, ‘‘ Railway Development in China ;” Herr Sam Eyde. ‘‘ The 
Manufacture of Nitrates from the Atmosphere by the Electric 
Arc ;” Mr. Douglas Dewar, ‘‘The Birds of India;” Mr. Arthur 
Anthony Macdonell (Boden Professor of Sanskrit, Oxford), ‘‘ The 
Buddhist and Hindu Architecture of India ;” Mr. Selwyn Howe 
Fremantle, ‘‘The Problem of Indian Labour Supply;” Mr. 
Krishna Govinda Gupta (member of the Council of India), 
Phases of Hinduism ;” Mr. Cecil L. Burns (Principal, Bombay 
School of Art), ‘‘The Functions of Schools of Artin India ;” the 
Hon. Charles Gideon Murray, ‘‘The Road to South African 
Union.” 


THE EXTENSION of the Sudan Government Railway’s line 
south of Khartoum, which forms another stage in the Uape to 
Cairo Railway, is now being rapidly — on, the rate of progress 
being ten miles a week. The line follows the course of the Blue 
Nile at a distance of one to three miles west of the river, and does 
not actnally strike the Nile after leaving Khartoum until the 
thirty-eighth mile. The forty-seventh mile has now just been 
reached, and the work has proved remarkably easy. The money 
at present allotted for its construction on this year’s estimates will 
be sufficient to take the line to the sixty-fifth mile. The importance 
of the line for the development of the country is such that it is 
probable that some arrangement will be made for continuing the 
work forthwith. The line is just reaching that part of the country 
where the rising of May, 1908, took place. Its course eventually 
will be to cross the desert from the Blue Nile to the White Nile, 
where a bridge is already under construction at Kosti to carry it 
up to El Obeid, in Kordofan. There it will tap the centre of the 
gum trade, one of the chief sources of wealth to the Anglo- 
Egyptian Sudan. Omdurman will no doubt lose greatly in wealth 
and importance, and some even predict that it will dwindle away 
to an insignificant village, so great is the proportion of its wealth 
depending on the gum trade. It will, however, take long to lose 
its place as a great centre for caravans, for the pilgrim route to 
Mecca for an immense distance leads through it, 
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RAILWAY MATTERS. 


Tur North-Eastern Railway directors have, it is stated, 
decided to electrify the branch lines from Newcastle to South 
Shields, and also from Newcastle to Sunderland. 





Tur Light Railway Commissioners have submitted to 
the Board of Trade for confirmation the Crewkerne, South 
Petherton and Martock Light Railway Order, 1909, authorising 
the construction of a light railway in the county of Somerset from 
Crewkerne to South Petherton and Martock. 


Tr Mexican Central plant at Aguascalientes for 
preserving railroad sleepers with oil, which was started some years 
ago as an experimental plant to develop and perfect the Ebano oil 

rocess, is now treating about a carload, of 3500 sleepers, daily. 
Each sleeper takes up about three gallons of oil. 

SrartinG on July 1st, the London and North-Western 
Railway will run an express train from Euston to the Welsh coast 
without a stop. The train will leave Euston at 11.15 a.m., and 
wil] not call anywhere until it reaches Rhyl, 209 miles distant, in 
237 minutes, the average speed being 53 miles per hour. 


Tur Dario Official (Rio de Janeiro) of 20th May 
ublishes a decree eereg the plans and estimate of 10,612,479 
milreis (about £663,280) submitted by the Leopoldina Railway 
Company, Limited, for the construction of a line to join Alegre on 
the Caravellas Railway, in the State of Santo Spirito, to Man- 
huassii, in the State of Minas Geraes. 


Tue Montevideo correepondent of the Times cables 
that an American syndicate is proposing to construct a railway 
crossing Uruguay from Santa Rosa in the north-west to Puerto 
Coronilla in the south-east, at a cost of £3,000,000. It will mark 
a new departure in the history of Uruguayan railways from a 
financial point of view, for the syndicate will offer to construct the 
line without asking the State for any guaranteed interest. 


Ox July 1st the management of the line jointly con- 
structed over twenty years ago by the Great Northern and Great 
Eastern Companies to connect Lincoln with Sleaford, Spalding, 
and March, and thence by the Great Eastern line to Liverpool- 
street, will be vested in the Great Northern Company solely, so 
far as the line from Lincoln to March is concerned, the Great 
Eastern controlling the line south of March. Hitherto the line 
has been managed by a joint committee of the two companies. 


Ir is reported that the South-Western Railway Com- 

ny contemplates acquiring a further stretch of foreshore on the 
Woolston side of the river Itchen, opposite Southampton, for addi- 
tional dock facilities. The details of the scheme have not been 
disclosed, but it is stated that a portion of the land will be utilised 
for building purposes. Meanwhile rapid progress is being made 
with the construction of the immense deep-water dock at South- 
ampton, and a start will soon be made with the new graving dock 
at Woolston. 


Ir is reported that the American Ambassador in 
London has made on behalf of his Government formal! representa- 
tions to the British Government with regard to the rights of 
American capitalists to participate in the construction of the 
Sze-chuan railway. It has been pointed outthat American capitalists 
evinced no desire to participate when negotiations were in progress 
in 1905, and it is hoped that, this being so, the American claim 
will not be pressed as regards this particular line. In the future 
the participation of American capitalists will be welcomed. 


Tae following information is from the report by 
H.M. Consul at Corunna on the trade of that district in 1908 :— 
Railways projected are: Orense to Zamora, Corunna to Gijon, 
Corunna to Corcubion, and Corunna to Santiago. The last-named 
line has been surveyed, and it is hoped that foreign capitalists will 
undertake its construction and working. The distance from 
Santiago to Betanzos—a place 15 miles from Corunna on the 
Corunna-Leon Railway—is 48 miles, and it is proposed to erect 
nine stations within this distance. Two strong bridges and at 
least one tunnel will have to be built. 


THERE has been a feeling in India latterly, states the 
Railway News, that the placing in Great Britain of orders for 
rolling stock for the State Railways should be somewhat curtailed 
in view of the fact that numbers of native firms have come into 
existence with the object of specialising in this class of work. 
Hitherto home firms have had a monopoly in this sphere of indus- 
trial activity, but a distinct indication of the awakening of the 
State Railway authorities to the fact that stock of first-class work- 
manship can be manufactured in the country is given in the 
placing of orders recently with a native firm for twelve high-sided 
and eight low-sided wagons by the North-Western State Railway. 
It is conceded that the order is a small one, but it is regarded as 
commencing a new era in Indian engineering circles. Orders have 
also been recently placed with native firms for 8ft. and 10ft. span 
bridges for South India, and for the steel and ironwork for certain 
footbridge extensions upon the East Indian Railway. Other rail- 
way orders, which a few years ago would undoubtedly have been 
placed in this country, have now n given to native firms. 


AccorpInG to a consular report dealing with the 
consular district of Tainan, South Formosa, the Trans-Formosan 
tailway was completed between Kelung and Takow in the month 
of April, 1908, and was officially opened on October 24th by His 
Imperial Highness Prince Kannin No Miya, who came for that 
akg: from Tokio. Owing to this completion the service has 
een accelerated and the express train which runs once a day now 
performs the journey from Kelung to Takow, a distance of 246 
miles, in fourteen hours. Takow to Kyukyokudo, a distance of ten 
miles, is also now open to traffic. The Trans-Formosan Rail- 
way has been ten years in course of construction and has involved 
a total expenditure of 30,000,000 yen—£3,062,500—the total out- 
lay, contrary to usual experience, having been 1,250,000 yen less 
than the original estimate. This is owing to the fact that since 
1905 the line has been yielding a good revenue. Many sugar 
mills in South Formosa have laid down light railways of 2ft. 6in. 
gauge for the transportation of sugar cane and materials, and 
soe of these lines are in several instances used for public 
rate, 


AccorpiNG to a consular report dealing with the trade 
and commerce of the Vilayet of Aleppo, the Beyrout-Rayak- 
Aleppo Railway has proved not to be in a position really to help 
the development of trade of the Aleppo vilayet. This railway has 
a length of about 312 miles and is divided into two sections. The 
first section is a narrow-gauge line and extends from Beyrout to 
Rayak in the Anti-Lebanon. The other section, a broad-gauge 
line, starts from Rayak and terminates at Aleppo, passing through 
Homs and Hama. Aleppo goods have to be transferred at Rayak, 
where they are exposed to delays.and damage. For this reason 
the port of Alexandretta is still attracting the bulk of the trade, 
as it constitutes the natural and, the most direct port for the 
Aleppo and Mesopotamian vilayets. The inhabitants of the 
vilayet of Aleppo, since.the proclamation of the Constitution, are 
strongly and persistingly claiming from the Ottoman Government 
the prompt construction of the Alexandretta-Aleppo Railway. It 
seems that the Government have now taken their demands into 
Serious consideration, as there is at present an idea of carrying 
the main Bagdad line from Adana through Alexandretta to 
Aleppo, _Such a line would no doubt immediately manifest its 
commercial and economical importance, 


NOTES AND MEMORANDA. 


Tue officer administering the Government of the Gold 
Coast reports that the output of gold from the Colony, including 
Ashanti, during the month of May, amounted to 24,173 oz., 
valued at £94,035, and concentrates £3500 sterling. 


Accorpina to the Engineering Record, heating a 
building with hot water from the jackets of a gas engine is to be 
tried at Detroit, Mich., in conjunction with a 1400 horse-power 
engine and producer plant now being built for the Ford Motor 
Company, 


Tue discovery of an extensive deposit of fireclay is 
reported from Monduran Creek, the Narrows, between Gladstone 
and Keppel Bay, Queensland. The exposed face shows strata of 
clay extending over a distance of about three chains, while the 
thickness of the strata from the water level up to the ‘‘over- 
burden” of gravel is about 20ft. 


Woop preservation in the United States in 1908 re- 
quired over 56,000,000 gallons of creosote and nearly 19,000,000 lb. 
of zine chloride, with small quantities of crude oil, corrosive subli- 
mate and other chemicals, according to the United States Forest 
Service. Nearly seven-tenths of the creosote was imported, 
mainly from England and Germany. 


THE recent series of experiments off Toulon to perfect a 
system of wireless telephony for the French navy appears to have 
demonstrated that wireless telegraphic emissions are not in any 
way able to disturb the transmission of m es by wireless 
telephony. Further experiments are to be conducted with a view 
to obtaining conclusive proof on this important point. 


Tue production of petrol in Germany has increased 
considerably since the year 1875, when the output was 781 tons, 
valued at £4400. In 1908 the production totalled 141,900 tons, 
valued at £497,100. The production during intermediate years 
has been as follows :—1866, 1309 tons; 1885, 5815 tons; 1890, 
15,226 tons; 1900, 50,375 tons; 1905, 78,869 tons ; 1906, 81,350 
tons ; 1907, 106,379 tons. 


Tue Engineering and Mining Journal of New York of 
June 12th states that pipe-line connections have been completed 
by which it is possible to pipe oil from the Oklahoma wells to New 
York Harbour. This is the longest pipe-line in existence in the 
United States, and, indeed, in the world. It is not probable that 
much oil from the mid-continent district will be brought to the 
seaboard at present, and the completion of the line seems to be 
more in the nature of a ag for the future or for emergencies 
which may arise. Oklahoma has the most active oilfield in the 
country at present ; moreover, its production is increasing, while 
that of Pennsylvania and West Virginia is decreasing. It may 
not be long before the western wells will be called upon to supply 
the seaboard and export demand. 


SHELLAC is the most important and largely applied of 
all the resins with, perhaps, the exception of colophony. Its 
most interesting use in India is as a method of decorating articles 
of wood, metal, and even pottery, which are then known as lac 
wares. These should be carefully distinguished from the lacquered 
goods largely produced in Europe and America, in which the 
lacquer is merely a liquid varnish applied to metallic objects, 
mainly with the object of preserving them from the action of the 
atmosphere ; and from the true lacquer wares of Burma, China, 
and Japan, where the varnish used is purely of vegetable origin 
and is applied in a liquid form. In the production of Indian lac 
wares shellac, suitably coloured, is applied in a solid form, mainly 
with a view to ornamentation. 


We learn from Sctence that Mr. C. G. Abbot, director 
of the Smithsonian Astrophysical Observatory, has left Washing- 
ton for Mount Wilson, California, to continue observations, in 
progress for a number of years, as to the intensity of the sun’s 
rays and the effect of any variation in them upon the earth. 
There was recently erected on Mount Wilson a small permanent 
observatory especially designed for this purpose. Here Mr. 
Abbot, with the assistance of Dr. L. R. Ingersoll, of the Uni- 
versity of Wisconsin, will study during the next few months. 
The expedition will also spend some time on the summit of 
Mount Whitney, 14,500ft. high, where the institution proposes 
to erect in July a shelter of stone and steél for the use of 
scientific investigators engaged in researches of any kind for 
which high altitudes, dry air, and clear skies are desirable. 


A ConsvLar report dealing with the trade, commerce, 
and agriculture of the Consular district of Chicago for 1908 states 
that the production of copper in Northern Michigan was estimated 
at 113,250 tons, valued at £6,180,000, which was a larger tonnage 
than in 1907. The price was unusually low, ranging from 53d. 

r lb. at the beginning of the year, to 7d. at the end, being the 
owest since 1894. This field has been worked for 50 years, but 
none of the mines are showing signs of giving out yet, while 
several new mines will soon become producers. In Wyoming the 
copper mines are beginning to be develo The Michigan mines 
are now at a great depth and can only worked in competition 
with the newer mines by the use of labour and time-saving 
appliances. Some of the Montana mines are said to produce 
copper at a cost of 5d. per lb., while it sold during part of the year 
under 6d. per lb. The exports of copper have fallen steadily for 
three years, but when the price was lowest, at the end of 1907 and 
the beginning of 1908, a great impetus was given to export, which 
has now almost got back to the normal level. 


Dakar is one of the few roadsteads on the West African 
coast which it has been found possible, without prohibitive 
expense, to convert intoa port. It has, of course, natural advan- 
tages, such as its geographical position as a port of call for vessels 
running to South American and West African ports and the 
shelter afforded by the Cape Verde peninsula. To convert it into 
a port, the works designed, on the commercial side, consisted of 
enclosing the harbour by two masonry moles; constructing two 
masonry piers, each 325 yards long and 260ft. and 325ft. wide 
respectively, and quays connecting the piers of a total length of 
2235 yards, of which 783 yards have a depth of 26ft. and 1452 yards 
a depth of over 21ft. alongside; reclaiming nearly 52 acres of 
ground behind the quays, dredging two basins, one to a depth of 
26ft. and the other to a depth of over 21ft. (minimum depth at 
low springs); and, lastly, providing such accessory works as 
sheds, landing places, machinery, and a water supply. The work 
was begun in 1904, and, except for the installation of electric 
light and cranes, it may now be regarded as practically completed. 


In a recent paper Professor W. H. Watkinson quoted 
the figures of Mr. Longridge as showing that gas engines are 50 
r cent. less liable to breakdowns than steam engines, these 
gures being obtained from trustworthy insurance data. The 
ures have so often been accepted as showing the superior 
reliability of the gas engine as compared with the steam engine, 
states a contemporary, that it seems necessary to point out that 
such a comparison is apt to be misleading. In the first place, the 
average size of the gas engines insured is usually considerably less 
than that of the steam engines, and large gas engines are 
notoriously much less reliable than small ones. Indeed, the small 
gas engine is generally a very reliable machine, and requires but 
little attention. Our best firms of gas engine makers put their 
highest efforts into these small machines.’ On the other hand, 
our contemporary maintains, the smaller steam engines are not 
usually so well designed or made, and they are so simple to run 
that, as‘a rule, they receive the scantiest of attention. As things 
are in practice, the small gas engine is ngs decoy reliable than 











the small steam engine, but the reverse is probably true of large 
engines, That, at least, is the opinion of many insurance engineers, 





MISCELLANEA. 


H.M. Consut at Palermo reports the formation at 
Milan of a company for the manufacture at Messina of sulphuric 
acid from sulphur, and of citric and tartaric acids, cream of tartar, 
and other chemical products. The company is to have a capital 
of £40,000, which may be increased to £80,000. Works are to be 
erected very shortly. The Consul adds that a Germaa chemical 
company, which is interested in the scheme, is already a maker of 
citric acid ; it is therefore experienced in the manufacture, which 
is new to Sicily, but which has often been contemplated with a 
view to utilising the raw material on the spot. 


In the House of Commons recently Mr. Middlemore 
asked the First Lord of the Admiralty what were tho dates of 
completion originally decided upon for the St. Vincent, Colling- 
wood, Vanguard, and Neptune, and whether it was anticipated 
that those dates would be adhered to. In reply, Mr. M‘Kenna 
said that the dates were as follows:—St. Vincent, December, 
1909 ; Collingwood, February, 1910; Vanguard, March, 1910; 
N feat January, 1911. It was not anticipated that the Neptune 
and Vanguard would be delayed, but some delay was expected in 
the completion of the St. Vincent and Collingwood. 


Tur Bulletin Mensuel de la Chambre de Commerce 
Francais de Milan for June contains some particulars relative to 
an extensive scheme for enlarging the canal and dock accommo- 
dation at Milan. It is — to add two branches to the 
canal and to build six docks. The new enlargements will occupy 
a space of about three miles. The tonnage at present handled 
amounts to 500,000 tons per annum, but with the proposed exten- 
sions it is expected to rise rapidly to 1,000,000 and even 2,000,000 
tons. The cost of the work is estimated at 60,C00,000 lire— 
£2,400,000—and it will take about ten years to complete. 


Minerat oil companies and iron manufacturers who 
use the recovery process, states the Chemical Trades Journal, will 
be in:erested to learn that India is likely to become a considerable 
consumer of sulphate of ammonia. This is in connection with the 
cultivation of the sugar cane, which is being encouraged in the 
Bombay Presidency, where experiments for the improvement of 
the cultivation are in progress. The use of sulphate of ammonia 
as a fertiliser on cane fields has been established in the West 
Indies and in Japan. A statement is made that sulphate of 
ammonia is likely ere long to be manufactured on a considerable 
scale in India itself. 


Tae high-pressure pumping station on Delaware 
Avenue, Philadelphia, has proved so successful that it will be 
practically duplicated at Seventh and Lehigh Avenues, in the 
city’s mill district. It will contain ten 300 horse-power vertical 
single-acting gas engines, direct connected to triplex pumps, and 
a 140 horse-power unit for auxiliary purposes. Fuel gas will be 
drawn from the street mains, and two large holders in different 
parts of the city will furnish the supply. Experience with the 
present plant indicates that any unit can be made ready to pump 
against 300 Ib. pressure in 45 to 60 seconds from the time the 
signal is received, and the whole station can be put in operation 
in seven to ten minutes. 


AN ascertained commercial value of £4 per milligramme 
(equivalent to £114,000 per ounce) has been placed upon radium 
by a contract just entered into for the supply of 74 grammes 
(rather more than a quarter of an ounce) of pure radium bromide. 
This very large order for radium will be supplied from a mine in 
Cornwall. In the short history of radium production there has 
never hitherto been known any greater order than a gramme. 
The world’s first order on a large scale will therefore be supplied 
from a British source, from which several smaller orders have 
already been supplied. The 74 grammes of radium referred to 
are to be presented by Lord Iveagh and Sir Ernest Cassel to the 
Radium Institute, to the formation of which they have already 
contributed very large funds. 


A CONSULAR report dealing with the trade of Corsica 
states that the quantity of machinery imported is still unimportant, 
but a slight expansion is noticeable during the last three years, 
and he hears that buyers of certain kinds of agricultural machines 
are not now quite so scarce as they used to be. But the small 
jandowner and farmer—and the small ones form the majority—is 
extremely conservative and still seems quite content to go on 
ploughing, reaping, and thrashing in precisely the same way as 
did his forefathers. The demand for agricultural implements is 
therefore likely to remain a very modest one for a long time to 
come. The machines referred to above are light ploughs, ploughs 
for use in vineyards, harrows, mowers, hoes, olive and wine presses, 
sprayers—Pulvérisateurs—and weeders. 


One of the problems to which the: Illuminating Engi- 
neering Society, founded last month, should address itself is that 
of the effect of modern illuminants on the sight. Direct illumina- 
tion by means of gas and other illuminants is rapidly disappearing, 
giving place to indirect methods, such as the heating of mantles to 
incandescence by the gas, and to the production of high tempera- 
ture effects with filaments and arc lights by electricity. With the 
increase in the temperature of the source of illumination, the 
British Medical Journal points out, the quantity of ultra-violet 
rays emitted has rapidly increased, and Drs. Schanz and Stock- 
hausen, who are still working on the subject, maintain that 
artificial illuminants are more trying to the eyes than natural 
light, owing largely to their very much higher percentage of 
ultra-violet constituents. 

In the House of Commons on June 17th Mr. Devlin 
asked the First Lord of the Admiralty whether he was aware that 
in a yard on the Clyde where a Dreadnought is to be built the 
maximum wage paid to labourers was 18s. per week of 54 hours, 
and that in other yards on the Clyde where Government work has 
been done, the minimum wage for the same class of labourers was 
20s. per week ; and whether, as the cost of living is the same in all 
the Clyde districts, he would insist upon all shipbuilders executing 
Government orders paying a minimam wage of not less than 20s. 
per week to adult labourers. In reply, Mr. McKenna said that 
the fair wages clause in the contracts for building his Majesty’s 
ships would be strictly enforced, and, if any information ofa detailed 
character admitting of investigation be furnished to the Admiralty, 
inquiries would be made and action taken with a view to enforcing 
the fair wages clause. 


In the interests of miners generally, it is essential that 
every precaution should be taken to enforce the rules and regula- 
tions which have been drawn up, and which have been shown to 
be absolutely necessary to the safety of the persons engaged in 
this hazardous occupation. To enable this to be efficiently done 
requires an adequate staff of inspectors. In the House of Com- 
mons recently Mr. Glover, in referring to the matter, contended 
that the inspection of mines is not carried on in an adequate 
fashion, and suggests the appointment of twenty-six sub-inspec- 
tors, to be chosen from the ranks of the miners. As justification 
for his proposal, Mr. Glover pointed out that during the last 
thirty-five years no less than 40,000 lives have been lost in mines, 
and last year no fewer than 1340 lives were sacrificed. The total 
number of accidents in 1903 was 6350; in 1904, 6160; in 1905, 
5921 ; in 1906, 6333; in 1907, 8622; and in 1908, 8613. While 
the Government were not opposed to an increase in the inspec- 
torate, and frankiy admitted that in the matter of accidents in 
mines an irreducible minimum had not been reached, they an- 
nounced that the Royal Commission which is at present sitting 
will probably report in favour of an increase of inspectors, and 
promised that in that case the Home Secretary will press the 
Treasury for the requisite increase. 
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QUICK-FIRING FIELD GUNS 


(For description see page 650) 














Fig. 6—-SCHNEIDER 75 MM, GUN 














Fig. 7—-BETHLEHEM 3-INCH GUN Fig. 8-AUSTRIAN 76MM. GUN WITH GOERZ PANORAMA SIGHT 











Fig. 9—VICKERS-MAXIM 75 MM. MOUNTAIN 
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TO CORRESPONDENTS. 


De Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 





pe All letters intended for insertion in Tue ENGINEER, or containing ' 


questions, should be accompanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicat: \ 
pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 











MEETINGS NEXT WEEK. 





Tue Junior INSTITUTION OF ENGINEERS.— Wednesday, June 30th, at8p.m , 
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Ton Miles. 


In 1906, for some reasons not easily explained, 
the Government yielded to the demands of a very 
limited number of energetic men and appointed a 
Departmental Committee of the Board of ‘'rade 
‘to consider and report what changes, if any, are 
desirable in the form and scope of the accounts and 
statistical returns—capital, traffic, receipts, and ex- 
penditure—rendered by railway companies under 
the Railway Regulation Acts.” The members of 
the Committee were Mr. A. Clayton Cole (chair- 
man), Mr. William M. Acworth, Mr. Walter Bailey, 
Mr. G. Stapylton Barnes, Mr. A. Wilson Fox, C.B., 
Sir Charles J. Owens, Mr. George Paish, the Hon. 
George Peel, and Mr. G. J. Whitelaw. After three 
years’ labour the Committee has reported. Inas- 
much as the Blue-book can be obtained for a few 
pence it is not necessary to reproduce any part of 
it in detail. In effect, from first to last, the only 
point at issue was the value of ton mile and pas- 
senger mile statistics. The majority of the Com- 
mittee report that :—‘‘ Except where. a very strong 
demand is made on behalf of the public for certain 
information, we do not think that public com- 
panies can fairly be put to the expense of compiling 
statistics which have no reference to existing 
methods of working, and which the majority of the 
companies still regard, though perhajs erroneously, 
as useless. “No sutticient evidence has been brought 
before us that any such strong feeling exists, 
except among a very limited number of persons. 
Both shareholders and the general public appear, 
so far as we have been able to judge, to show little 
interest in the question of the general adoption of 
ton mile figures, which, so far as this country is 
concerned, are in use only on a single English 
railway.” Mr. Acworth, Mr. Paish, and Mr. Peel 
dissent, although they have signed the report with 
a reservation. This was to be expected, for it is to 
Mr. Acworth and Mr. Paish that the appointment 
of the Committee is mainly due. 

We have, it will be remembered, always held that 
ton mile and passenger mile statistics may be not 
only useless, but also very misleading; and this 
while we have urged that it would be desirable to 
know with some precision the number of passengers 
carried per train. A few of the twenty-nine wit- 
nesses examined were in favour of the ton mile 
statistics; but when pressed for reasons they were 
unable to cite a single instance in which they had 
reduced the cost of traffic or effected an economy. 
We may, perhaps, except Sir Alexander Rendel, who 
said that they had enabled him to reduce coal rates 
20 per cent. on the East India Railway. An 
important reservation has been made by Sir Charles 
Owens, Mr. Bailey, and Mr. Whitelaw. This 
embraces a technical objection to the competence 
of the Committee, and a particular condemnation 
of the passenger mile and ton mile system. The 
following quotations will suffice to show what their 
views are:—‘ With regard to the passenger mile 
unit, if is no exaggeration to say that no evidence 
has been tendered to the Committee of the value of 
this statistic as an aid to the efficient working of 
passenger traffic.” The Majority Report contains 
the following passage :—'‘‘ Practically no instance 
has been brought to our notice of any definite 
increase of earnings or decrease of expenditure in 
any specific case which was the result of the use of 
the ton mile figures, and which could not, and 
ought not to, have been brought about by other 
means.” Sir C. Owens is the general manager of 





the London and South-Western Railway; Mr. W. 
Bailey is the chief. accountant of the Midland 
Railway; Mr. G. Whitelaw holds a similar appoint- 
ment on the Great Western Railway. The value of 
their opinions is, of course, overwhelming. 

It is worth while to consider one or two important 
points which seem to have been overlooked in this 
very one-sided controversy. It is admitted that 
ton mile returns can give nothing but an average 
obtained by dividing the whole number of miles run 
by the whole number of tons carried. A principal 
defect in an average is that it represents very little 
that happens. Suppose, for example, that we have 
fourteen quantities of water ranging from fourteen 
quarts to one quart, and that these are distributed 
to ten individuals. It is clear that the average 
distribution is 10.5 quarts, but as a matter of fact 
only one individual out of the ten gets that quantity ; 
all the others get less or more. Applying this to 
100 tons of goods carried a mile, it will be seen 
that the average may represent only the carriage of 
a single ton a single mile, and can supply no general 
standard whatever to guidea railway company. The 
question is irretrievably complicated by the circum- 
stance that there is no such thing as a uniform scale 
of charges per mile. A ton of coal is carried at slow 
speed under conditions of maximum economy. A 
ton of fish has to be taken to market by special train 
at 50 miles an hour. In what way could a railway 
company utilise the average ton mile when the coal 
train and the fish train are lumped together? The 
theory is, we believe, that if railway companies 
possessed ton mile statistics they would load their 
trains more heavily. The managers could be made 
aware of the fact that some trains did not carry 
enough. But it ought to be evident that an average 
could not indicate what train was run at a loss or 
what at a profit. To make the system of any value 
we should require to have the ton mileage of every 
individual wagon for each year—a thing obviously 
impossible. The matter of interest for railway 
companies is not the mileage but the earnings of 
individual trains. The ton mileage’ is a matter of 
no consequence ; what does a coal train weighing 
700 tons net earn by running from Rugby, let us 
say, to London? It would be quite useless to ‘mix 
the mile tonnage of such a train up with that of a 
train from Dunstable laden with straw hats or from 
Coventry with bicycles. But the earnings of trains 
are quite well known by the officials and managers 
of the railways. The assumption of the outsiders 
writing for the daily press is that these men do not 
understand their business, and that they are in 
dense ignorance of facts with which they are really 
quite familiar.’ We can assure Mr. Paish and 
Mr. Acworth that there is what we may term an 
inner intelligence department, and an interchange 
of information and opinions going on daily of the 
existence of- which they. are ~ evidently quite 
ignorant—as, indeed, it is intended that they should 
be. 

Let us suppose, however, that ton mile statistics 
are supplied to the Railway Clearing House; and 
made public.’ In what way are the figures to be 
criticised? It is clear from the summary of the 
evidence furnished in the report, that none of the 
witnesses were prejudiced against the ton mile. 
What they wanted was direct proof that it woula 
reduce the cost of haulage, or improve the service 
of trains. The system has been tried; indeed, is 
now being tried in this country. The Great 
Western had it for years, and gave it up. The 
North-Eastern Railway has it, but, the representa- 
tive giving evidence could not cite a single case in 
which a reduction in cost of haulage could be 
referred to its operation. Under existing arrange- 
ments very close supervision is used to secure that 
trains are properly loaded. Take, for example, the 
Great Central Railway. The starting load of each 
wagon is recorded, and the average for each station 
is prepared monthly. The average number of 
wagons per train is watched in a similar manner, 
and statements with regard to the loading are 
placed before the management each month. What 
more could the ton mile do than this ? 

Passenger mileage stands on a somewhat different 
footing, because there is no incongruity in the 
things dealt with ; but the figures are already avail- 
able. What is far more desirable is the passenger 
train content—-in other words, figures showing how 
many passengers are carried per train. Here, 
again, the statistics may be very misleading, and 


,would have to be used with much discrimination. 
‘The Committee deal very briefly with this section. 


They hold in effect that the compilation of the 
information would be very difficult, and that it 
would be of little or no value. Mr. Mansfield, 
representing the Railway Clearing House, said that 
the work which would have to be done was so much 
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heavier than that for goods that he had not made 
any estimate of the cost that would have to be 
incurred. ‘‘ Passenger traffic,” says the report, 
“is less under the control of the working staff than 
goods traffic. Quick and convenient service becomes 
a consideration of the first importance. While it is 
possible by means of short delays to increase the 
loading of goods trains, such methods are, as a rule, 
quite impracticable in the case of passenger trains. 
Efforts to secure heavy loads of passengers are apt 
to involve overcrowding.” Locomotive superin- 
tendents have long protested against the enormous 
dead weight now hauled per passenger. It has been 
replied that the locomotive superintendent knows 
all about engines, but the traffic manager knows all 
about the British public. The introduction of the 
continental system of filling trains would certainly 
not be popular in this country. 


Time and Overtime. 


THE debate on the second reading of the Labour 
Exchanges Bill, which took place on 15th June, was 
of more than ordinary value. We are told by the 
daily papers that it was desultory, which we take 
to mean that some at least of the speakers spoke 
without that preparation and reserve that are 
common in full-dress debates. On such occasions 
truth is more likely to find its way to the top than 
when the leaders have their men well in hand and 
each speaker is careful to say nothing which has 
not beforehand received the approval of his 
colleagues. For that reason it will be found, if the 
arguments are examined, thatthere is great lack of 
unanimity even amongst the adherents of the 
Government as to the value of the Bill in question. 
We have already referred once to this subject, and 
to-day we shall content ourselves with the single 
remark that a grave and serious mistake may be 
made by endeavouring to import foreign labour 
economics into British industries. The great 
elements of human nature are the same all 
the world over, but there are always differences 
of more or less greatness in the details, for 
just as all men are constructed on one general 
plan, but have differences which make it un- 
usual for even two out of many millions to be 
alike, so with many industries in different parts of 
the world, though they often are, viewed broadly, 
almost entirely the same, yet if we look deeper and 
with sufficient knowledge we shall distinguish many 
characteristics peculiar to each. It is to be feared 
that legislators and the general public frequently fail 
to recognise this fact. To them an industry is an 
industry no matter where it may be situated. 
Judgment according to Locke is the recognition of 
differences, and lacking the power todistinguish these 
differences these people lack judgment. The know- 
ledge needed can only be acquired by careful and 
prolonged study. It is not to be won by flying 
visits to German industrial centres, or a Sunday 
afternoon acquaintance with a Government Blue- 
book. Too often such superficial means produce 
the wrong effect. A hasty view often reveals 
similarities ; it is only careful analysis that displays 
differences. It behoves us then to consider with 
the greatest care before we transplant into our own 
soil, which may be uncongenial, a plan which has 
been apparently successful in Germany. The 
importation of foreign methods into this country 
has not hitherto been eminently successful, and 
we have no grounds for believing that the adoption 
of German labour exchanges would meet with 
a better lot. With that observation on the scheme 
as a whole we turn to a single item of the debate. 

Mr. Pointer, a labour member, is reported to have 
said :—" The system of overtime, which meant 
robbing other men of their work, would seriously 
interfere with any scheme of labour exchanges. It 
was estimated that 7,000,000 hours of overtime 
were worked every day, which represented daily 
employment for 800,000 men. The Government 
would be well advised to consider seriously the 
introduction of an eight hours day in all trades. If 
such a measure were brought in employment would 
be found for half a million adult workers daily in 
this country.” This remark was greeted with 
cheers from the Labour Party. We shall overlook 
the rather wild mathematics, and we shall not 
challenge the accuracy of Mr. Pointer’s estimates. 
They may be right; the principle that Mr. Pointer 
has at the back of his head is certainly wrong. It 
is not difficult to see that he regards overtime 
either as a malevolent act of the employer, 
or as an evil which might be avoided by 
taking thought. Now it may be stated with- 
out fear of contradiction, that few employers like 
overtime, for the very simple and obvious reason 


most trades with which engineers have todo overtime 
increases the labour cost by 25 per cent., in none by 
less that 124, and in certain cases by 50 or even 
100 per cent. Overtime is an ill which is only 
tolerated because the alternatives are worse. Those 
alternatives are, in the first place, reduction of 
dividend with ultimate loss of trade, and in the 
second, increase of works and plant, with all the 
standing charges appertaining to them. We wonder 
if Mr. Pointer has ever endeavoured to estimate, 
even roughly, what the total prohibition of overtime 
in a moderate sized engineering works would mean. 
It may be useful to glance at the items for a 
moment. We shall, of course, exclude factories 
where two or more shifts are in regular operation, 
and consider the case of an ordinary ironworks 
employing, say, one thousand men. In times of 
bad trade, as at present, half that number is 
employed, in good times the full complement, and 
under pressure one or more departments work an 
extra two hours a day. Let us take now the 
machine shop. It is large enough for the normal 
demand, but Mr. Pointer asks us, in order to avoid 
overtime, to increase it above its requirements. In 
that shop there is a tool which cost £500. In a 
54-hour week it cannot do all that is required 
of it; in 64 hours it can. If it may not be 
worked the two hours’ overtime for five days a 
week another machine of the same size must be 
put down. To be profitable the two machines 
should work 108 hours, actually they only work 
64—that is to say, that one machine must stand 
idle for approximately 80 per cent. ofitstime. That 
is under the best conditions, when overtime is re- 
quired ; under normal conditions, which prevail possi- 
bly for half the year, the machine is doing nothing at 
all. Taken over the whole year, then, the extra tool 
is working one hour per day instead of nine. 
Now, the original cost was £500, but we must 
not imagine that is an end to the charges in- 
volved. Besides this capital sum £35 or so 
per year must be written off for depreciation, 
and at least £10 for insurance, upkeep, and so 
on, even when the machine is idle. On top of 
this shop space has got to be found for it, 
and shop space means ground rent with rates 
and taxes. Furthermore, a dividend must be paid 
on the original £500 if the machine was purchased 
out of capital. We have taken a single machine of 
medium price ; let the same form of calculation be 
applied to a whole machine shop, and we shall see 
at once that the problem becomes exceedingly 
formidable. Indeed, we need not hesitate to say 
that it would spell ruin to many concerns. It 
would mean that in order to avoid casual overtime 
a large and costly plant would have to lie idle, or be 
used unprofitably, for a great part of every year. 
Mr. Pointer will tell us that there is a simple alter- 
native; if you have as much work as you can 
undertake in ordinary working hours refuse to 
accept any more. In theory that sounds plausible, 
but if Mr. Pointer will try to work it out by actual 
management of a shop he will find that it is im- 
practicable. To consider the various cases that 
may arise to overthrow such well laid schemes 
would take us into far issues and is unnecessary; 
we should not convince Mr. Pointer, and those who 
have experienced the difficulties are already con- 
vinced. The general fact, of course, is thata certain 
measure of elasticity is essential to the welfare of 
every business. Even the Coal Mines Act has recog- 
nised that, and permits an extra hour to be worked 
on sixty days of the year. Overtimeis precisely the 
equivalent of overload ; no engineer could, or would, 
work his generators continuously at their ultimate 
output, yet he invariably specifies that they may be 
able to carry for a certain time a certain percentage in 
excess of the normal load. That is recognised as 
sound commercial engineering practice, and in the 
same way overtime must be recognised as equally 
sound and necessary. 

I$ is to be feared that the simplicity of an argu- 
ment like that used by Mr. Pointer leads many 
people astray. It looks so extremely inno- 
cent and straightforward. You take the whole 
number of hours of overtime worked per day, and 
you divide by eight, the length of the proposed 
statutory day. The result is supposed to represent 
the number of people that could be employed 
under improved conditions. The argument is, of 
course, fallacious. Apart from the fact that it 
jumbles all sorts of trades together, it leaves out of 
account entirely the fact that now-a-days the bulk of 
industry depends upon mechanism and appliances 
of various kinds and factory space, and it is because 
these are lacking that a large proportion of overtime 
is worked. When, furthermore, it is remembered 
that often enough the amount of overtime required 
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seen that there are obstacles in the way of Mr. 
Pointer’s scheme which are not to be overcome in 
the ordinary workaday world, and we may safely 
assert that any unemployment scheme which hag 
for its foundation the entire prevention of overtime 
is doomed to failure. 


The Crawford Derailment. 


ON the 2nd of April a remarkable accidont 
occurred on the Caledonian Railway near Crawiord 
Station, about 56 miles north of Carlisle. It 
attracted a good deal of attention at the time, the 
fact that there was no loss of life and very few 
injuries inflicted being very remarkable when al! the 
circumstances are kept in mind. Colonel Yorke’s 
report to the Secretary of the Board of Trade hag 
just been made public. The train was the 2 }).m, 
down express from Euston to Glasgow, leaving 
Carlisle at 8.13 p.m. The accident occurred at 
9.30 p.m. The engine was one of Mr. MclIntosh’s 
large inside-cylinder engines with  six-coupled 
drivers and a four-wheeled bogie. The leading 
driving wheels are on the crank axle, and rejre- 
sent nearly 19 tons, the second pair 18 tons, 
and the third 17tons 10cwt. The total weight 
of the engine is 73 tons, and that of the tender 
57 tons. The train consisted of nine heavy vehicles, 
two of them being dining saloons. While the train 
was running at sixty miles an hour down 1 in 240, 
the crank axle broke off short just inside the boss 
of the left-hand wheel, the coupling-rod broke, and 
the engine and tender parted company. As the 
brake gear and reversing gear were smashed, the 
engine, which kept the rails, ran about three-fourths 
of a mile before it stopped. The driver and fireman, 
who were both luckily on the engine at the moment, 
escaped without injury. The wheel ran along the 
side of the line for about 110 yards, and was found 
leaning against the fence. The derailment took 
place in a shallow cutting. After the engine broke 
away the tender was thrown across the line, and 
every coach left the road either to the left or the 
right. The great strength of the steel underframes, 
and the cutting, prevented a destruction that must 
have caused a fearful loss of life or limb. 

The circumstances are, we have said, very 
interesting. It appears that the coupling-rod 
broke close to the pin of the intermediate wheel, 
thus entirely releasing the driving wheel from the 
engine. The rapidity with which the fracture of 
the axle and rod must have taken place is evidenced 
by the almost incredible fact that the wheel— 
presumably trailing the rod—careered down the 
line on its own account for over 100 yards, ran 
up the narrow cutting, and came to rest against 
the boundary fence. This is the official report; 
it is supported by no published evidence, and, 
frankly, we find it very difficult to credit. More- 


the engine so easily, the great damage done to the 
engine itself is unaccountable. Both the main 
frames were twisted and bent; three trailing cheek 
blocks, one driving and one intermediate hornblock, 
brake hanger brackets on the left side, back plat- 
form, buffer plate, safety chain brackets, three sand 
boxes and brake gearing were broken; the left 
angle iron and platform on the left side damaged. 
The intermediate and trailing wheels were slightly 
shifted on their axles. The reversing shaft brackets 
were broken and an arm twisted; the reversing 
rod also was broken. It is difficult to understand 
how all this harm was done while the engine kept 
the rails. No doubt the broken end of the crank 
axle was prevented from dropping far by the keep 
of the axle-box; but the number and diversity of 
the various stresses brought to bear baffle all 
attempts to trace each injury to its own specific 
cause, and leave us in doubt that the sequence of 
events was as simple as Colonel Yorke thinks. 
There is no sufficient reason adduced for the parting 
of the engine and the tender. Colonel Yorke says 
it was due to the engine lurching when the wheel 
came off. But so long as the engine kept the rails, 
as it did, no lurch could have not only broken the 
coupling, but flung the tender across the road. The 
derailing of the train is left unexplained. It is said 
that the flaw in the axle was an old one, but we are 
also told that the surface of the metal was bright. 
It would be by no means difficult to explain the 
catastrophe as the result of a broken rail. 

While doubt may exist as to how the axle was 
broken, the reason why the axle oroke is not far to 
seek. There was a flawin it which extended over 
more than half of the sectional area of the metal. 
The axle had been in use about two years and ten 
months, during which time it had run over 145,000 
miles. It was a built-up axle of nominally 34-ton 
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were satisfactory at the time the steel was accepted. 
But tests of the broken axle did not maintain the 
reputation of the steel. A report from Mr. Black- 
adder, of the Glasgow and West of Scotland Tech- 
nical College, gave the ultimate strength as 30.5 
tons, and the elongation in 3in. only 64 per cent. 
This is very different from the 27 per cent. exten- 
sion in 2in. of the original test. It was impossible 
to find a flaw without taking off the wheel. All the 
parts of the axle seein to have been put together 
with a hydraulic pressure of about 99 tons, or 
over 10 tons per inch diameter of axle. Mr. 
Mc!ntosh’s evidence differs a little from that of 
his inspector’s at the makers’ works, who, it 
will be remembered, dealt only with the rough 
forgings. At the Caledonian Company’s works 
a test made on the 5th of February, 1906, 
“save 36 tons per square inch with 30 per cent. 
elongation on 2in. The shaft has broken a half 
inch inside the boss of the wheel, and the fracture 
runs along the step of the shaft. The axle in the 
wheel is 84in. in diameter, with the exception of 
the half-inch, which was 94in. The fracture shows 
that it had been growing gradually for some time, 
but it is impossible to say how long. We propose 
to test the broken axle mechanically and chemically. 
Such a flaw as this could not be detected by 
ordinary examination, and could only be seen when 
the wheel was taken off. We have had axles of 
this description and of these dimensions running 
for at least ten years with very satisfactory results ; 
in fact, it is the standard axle for our express 
engines. Out of 501 axles of this description we have 
had one failure similar to this. On that occasion the 
train was not derailed and no damage was done.” 
Now chemical and microscopic tests were made, 
and the particulars are appended to the report. It 
may be argued that the deterioration recorded as 
we have seen was due to fatigue. But the report 
of Mr. Primrose on the micro sections is that “the 
axle has been made of inferior metal, which had 
been left in an overheated condition and suffered 
from fatigue in use.” That is to say, if the metal 
had not been inferior it would not have suffered from 
fatigue as it did. Indeed, the micro sections show 
a brittle structure due to overheating, or incom- 
plete mechanical treatment, We are quite unable 
to reconcile the tests. Have we here another 
example of the great difficulty always encountered 
in endeavouring to arrive at the true inwardness 
of steel. 

Be the inconsistency what it may, there is very 
good reason to think that the axle would not have 
broken if only the sharp corner, where the diameter 
changed from 8tin. to 94in., had not existed. On 
this point we are completely in accord with Colonel 
Yorke. The evil influence of these sharp angles 
has long been recognised, and need not be dwelt 
upon here. One question remains for consideration. 
Is it certain that the axle broke before the coupling 
rod? It is, we think, worth while to submit the 
broken rod to the same tests, microscopical and 
chemical, as those which have supplied useful infor- 
mation concerning the axle. 


Coal Trade Troubles and Foreign Competition. 


THE differences which have arisen between the 
coalowners and the miners in South Wales respect- 
ing the conditions under which the Coal Mines 
Regulation Act, 1908—the Eight Hours Act—is 
to be set in operation next month threaten to involve 
the Principality in a disastrous stoppage of work. 
Apart from the mines in Northumberland, where 
the Act does not come into force until next 
January, it is stated that temporary arrangements 
are being made in other parts of the country, one 
of the conditions being that no reductions in wages 
shall take place. Nevertheless, the whole question 
of the Act has now been extended, under the 
auspices of the Miners’ Federation, into one of a 
national character, whilst the wages dispute between 
the Scotch coalowners and the men has also been 
brought within the scope of the Federation. The 
latter is approaching the representatives of the 
coalowners with a view to the holding of a 
joint conference to consider the general ques- 
tions raised by the Act. The present difficulties, 
which were foreshadowed in the House of Commons 
when the measure was under discussion, have 
already been anticipated to some extent in France 
under the Act of June 29th, 1905, limiting the hours 
of labour in coal mines by a gradual process of 
reduction. Under this Act the second stage, 
lowering to eight and a-half hours the length of 
the working day for underground hewers, came into 
operation at the beginning of 1908. But according 
to the recent report of the General Association of 
French Coal wners—Comité Central des Houilléres 


1 
de France—the coal miners in the Loire demanded 


more than the law authorised, and the colliery 
owners felt constrained to give way in order to 
obviate a stoppage at that time. The men secured 
an additional reduction of a quarter of an hour in 
the length of the working shift, thus partly antici- 
pating the date when the third stage restricting the 
hours ‘to eight would be automatically applied. 
On the other hand, the Miners’ Federation of Great 
Britain, while accepting that portion of the Coal 
Mines Regulation Act which relates to eight 
hours, seeks to evade Section 3, which provides that 
the time may be extended as respects any mine:by 
the owner, agent, or manager, on not more than 
sixty days in any calendar year by not more than 
one hour a day. Thus the miners in the Loire 
obtained an advantage prematurely, whilst the 
claim put forward on behalf of the British miners 
also represented an attempt to secure an advantage 
by shirking one of the responsibilities of the Act. 
The prospect of a cessation of the production of 
coal in a large area in South Wales and in Scotland 
is specially welcome in the west of Germany, where 
the course of events has been followed with par- 
ticular interest during the past few weeks.. The 
Teutonic producers in the Ruhr, as represented by 
the great Rhenish- Westphalian Coal Syndicate and 
the 335,000 coalminers employed in that-region, 
see the possibility of securing compensation for the 
inroads which British competition has made in 
recent months in consequence of the increased 
difficulties under which the German export trade 
has been conducted since last October. A few 
years ago British coal exporters made strong com- 
plaints of the encroachments of Teutonic coal in 
French and other markets in Continental Europe, 
owing particularly to the exceptionally low railway 
rates granted by the Prussian railways for export 
consignments ; but the position has been reversed 
since last October by the abolition of most of these 
exceptional rates in order to retain the native pro- 
duction for domestic consumers as far as possible. 
If such a measure had been adopted when a com- 
parative scarcity of coal prevailed in 1906 and 1907 
its object could have been fully appreciated, but it 
is incomprehensible, in the opinion of the Rhenish- 
Westphalian Coal Syndicate, at a time when the 
latter finds a difficulty in effecting sales, and is only 
raising 85 per cent. of the possible production 
of the syndicated pits at the present time. The 
immediate effect of the introduction of higher 
railway rates to France, Belgium, Switzerland, and 
Italy has been a reduction in the deliveries for- 
warded by the syndicate by rail, whilst the position 
of affairs has been aggravated by increases in 
rates made by the Swiss railways on the one hand 
and by lower rates by the French railways on the 
other for the carriage of British coal from Boulogne, 
Calais, Dunkirk, and Gravelines to Delle station on 
the Swiss frontier. If it were thought that the 
German complaints were exaggerated all doubt on 
the question is apparently dispelled by the con- 
siderably larger tonnage of British coal which has 
been exported to Belgium, France, and Italy in the 
first five months of the present year, France, of 
course, including any tonnage forwarded to Switzer- 
land in consequence of the special facilities afforded 
by the French railways for this particular purpose. 
It will in the circumstances be quite understood 
that any stoppage in South Wales would be eagerly 
seized by the Rhenish- Westphalian Coal Syndicate 
as an opportunity for recovering ground lost in 
recent months, whilst in the event of the Scotch 
miners resisting the coalowners’ decision to reduce 
wages below the six shillings per day which the 
men claim as a minimum, it is stated that the 
syndicate is prepared to deliver Westphalian coal 
on the Scotch coast at comparatively short notice. 
It would, perhaps, not be the first time for coal to 
reach Great Britain from that region, for apart from 
the coke supplied on the North-East Coast, two or 
three cargoes of Ruhr coal were reported to have 
been sent to the Thames on the occasion of coal 
trade troubles about fourteen years ago. Every- 
thing has changed during the course of the inter- 
vening years, and the Westphalian Coal Syndicate 
now possesses a wonderfully equipped organisation 
for the promotion of its export trade, and also for 
effecting transactions in British coal when deemed 
desirable ornecessary. Thediversion ofsome business 
from Welsh coalowners to Westphalia is reported to 
have already taken place in the past two or three 
weeks, and there would probably be nothing im- 
possible in the shipment of Ruhr coal to Scotland or 
even tothe North-East Coast if necessary. Even if 
no profits were directly realisable on the shipments, 
each cargo would assist in reducing the total work- 
ing expenses of the syndicate, which now amount to 
8 per cent. of the value of the coal invoiced to it 











by the pits for sale, whilst each cargo would tend 
to reduce the standing charges of the pits them- 
selves. All the circumstances point to the fact 
that it lies in the best interests of British coal- 
owners and miners to meet in joint conference to 
settle all matters of difference which have arisen from 
the introduction of the Eight Hours Act, without 
having recourse to extreme measures on either side. 
But if the question is to be fought out as an in- 
dustrial dispute, it would be preferable for the wel- 
fare of both parties and for coal consumers in 
general for the stoppage to take place soon rather 
than at the end of the year. 








OBITUARY. 


GEORGE FREDERICK DEACON. 


Te death is announced as having taken place very 
suddenly on the 17th inst. of Mr. George Frederick 
Deacon, M.Inst.C.E. Mr. Deacon’s name will always 
be chiefly connected with the scheme for taking water 
to Liverpool from Lake Vyrnwy, which, we believe, he 
was actually the first to propose, and which he certainly 
had a large share in carrying out. He was born at . 
Bridgwater in July, 1848, and had, therefore, nearly com- 
pleted his sixty-sixth year at the time of his death.. His 
father, the late Mr. Frederick Deacon, was a solicitor. 
Young Deacon obtained his first education at Heversham, 
and afterwards attended Glasgow University. It is in- 
teresting to note that this University in after years con- 
ferred on him the title of honorary LL.D. 

At the age of twenty-two he commenced practice as an 
engineer in Liverpool, and almost immediately after- 
wards accompanied Lord Kelvin—Professor William 
Thomson as he then was—on the Great Eastern, when, 
in 1865, an unsuccessful attempt was made to lay an 
Atlantic cable. On his return’ Mr. Deacon continued his 
practice in Liverpool until 1871, when he was appointed 
borough and water engineer to that city. The fact thata 
young man of but twenty-eight years of age was entrusted 
with these important offices gives some indication of the 
ability which even at that early age he possessed. Nor 
was the trust misplaced, fer he carried out his duties for 
eight years with distinction. During this period two 
things stand out clearly among a number of others. We 
will mention what is, perhaps, the lesser first, though it 
is far from being unimportant. We refer to the reduction 
in the waste of water which was brought about by the 
invention and application of his differentiating waste-water 
meter. The principle on which this instrument works is 
that when the water passing through a main is due only 
to waste—as, for instance, at night time—the amount 
flowing will be constant. If, then, a pencil, the move- 
ments of which indicate the amount of water passing, be 
made to trace a line on a paper placed round a slowly re- 
volving drum, the line produced when only leakage water 
is flowing will be horizontal, and the amount passing to 
waste may be computed. Then, by a series of trials, the 
point, or points, where waste is taking place, may be 
discovered. If such an instrument be placed in a given 
main supplying so many houses, and if in turn each house 
connection is shut off ata noted time, it is possible to 
tell not only in which house or houses waste is taking 
place, but also whether or not the main itself is defective. 
Of such a character was the instrument devised by Mr. 
Deacon in 1873. It was first tried in Liverpool, and met 
with great success. 

His connection with the Vyrnwy scheme is, however, 
the leading feature of Mr. Deacon’s life. During the 
years 1876-77 he was engaged in his office as water engi- 
neer in the discovery of a source from which Liverpool 
could augment its water supply. His investigations 
covered a large area, including parts of the Lake District 
and of North Wales. Eventually he decided on the river 
Vyrnwy. Inorder to have more time at his disposal for 
the elaboration and perfection of this great scheme he 
resigned the position of borough engineer in 1879, and was 
engaged until 1885 in carrying out part of it, working for 
the last four years of this time in conjunction with the 
late Mr. Thomas Hawksley. The years 1885-1892 were 
occupied by Mr. Deacon in completing, as engineer-in- 
chief, the first portion of this undertaking which cost, we 
may mention, two and a-half million pounds sterling. It 
will be of interest, perhaps, if we give briefly the principal 
characteristics of the Vyrnwy scheme. The storage lake 
formed by the dam is 67} miles from the old reservoirs at 
Prescott, and covers an area of 1121 acres, having a 
length of nearly five miles. The water level is at a 
height of 825ft. above sea level. The dam is straight, 
and its maximum height above foundations is 136ft. It 
is 1350ft. long on the top. Its width at the base is 
117ft. 9in., and at the top 20ft. When full the reservoir 
formed by this dam has a capacity exceeding 12,000 
million gallons. 

In 1890 Mr. Deacon commenced practice as a consult- 
ing engineerin Westminster, and he has been connected with 
a great many important water schemes during the period 
between then andnow. He frequently gave evidence as an 
expert before Committees of the Houses of Parliament. 
He was a member of Council of the Institution of Civil 
Engineers and a member of the Institution of Mechanical 
Engineers. He was also a Fellow of the Royal Meteoro- 
logical Society. From the first-named body he had 
received the Telford, the Watt, and the George Stephen- 
son awards. He was president of the Association of 
Municipal and County Engineers in 1878 ; of the Engineer- 
ing Section of the Sanitary Institute in 1894; of the 
Mechanical Science Section of the British Association at 
the meeting in Toronto in 1897; and of the Engineering 
Section of the Royal Institute of Public Health at the 
meeting at Liverpool in 1903. The best known of his 
published writings is perhaps the articlefon water supply 
in the ninth edition of the “ Encyclopedia Britannica.” 
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EIGHT-CYLINDER COMPOUND SINGLE-ACTING ENGINE 


THE NEW LOWCA ENGINEERING COMPANY, LIMITED, WHITEHAVEN, ENGINEERS 








Fig. 1 


A NEW STEAM ENGINE. this kind of valve to be maintained. The valves and seatings 
are conical, and made of a special nickel-copper-iron alloy. 
SOME disappointment was caused at the trials of military | The valve and stem are made in one piece, the stem being 
tractors held at Aldershot in March last by the non-appear- | provided with grooves for lubrication. 
ance of a steam propelled vehicle entered by the New Lowca The engine can be instantly altered from compound to 
Engineering Company, Limited, Whitehaven, as it was | simple working, and the full boiler pressure admitted to the 
known that the design of this machine embodied more | low-pressure cylinders, if necessary for rapid acceleration, by 
features of originality than w-re to be found in the other | au endwise movement of the cam shaft, which, when in its 
competing machines. The time which the War-office officials | extreme position, can hold up the high-pressure valves and 
allowed for the completion of the tractors, however, was in- | thus transform the high-pressure cylinder into a prolongation 
sufficient in the case of the Lowca Company’s vehicle, and the | of the steam pipe, This is a simple arrangement, involving 
company very wisely decided to stand out rather than run | the use of no extra parts or valves as in other compound 
the risk of failure with a hurriedly constructed and practically | engines. The whole of the bearings, both of the cam and 
untried machine. One of the most noteworthy features in | crank shafts, are of the ball pattern, with races having loose 
this tractor is the steam engine, which has been constructed | internal and external bearings to render them easily remov- 
in accordance with the patents of Mr. Harry Bentley, and on | able. The high and low-pressure cylinder of each unit are 
Friday last we were invited by the makers to pay a visit to | cast in one piece of a special grade of cast iron, and to the 
their works at Whitehaven in order to witness tests of the | steam-tightness of the pistons—which are also of cast iron— 
engine carried out on the testing stand. Fig. 2 represents has also been given special consideration. The method of 
sectional views of theengine, and Fig. 1 showsthe arrangement | securing the rings in the high-pressure piston is shown in the 
of the testing set, including the electric generator, ammeter, | sectional view. Although in experimental work steam tem- 
volt meter, speed indicator, &c. As will be observed from the ' peratures in the neighbourhood of 1000 deg. Fah. have been 

















Fig. 2—SECTIONAL VIEWS OF THE ENGINE 


drawing, the engine is of the V type, and has four pairs of ; employed, we are informed that this arrangement gives per- 
cylinders arranged tandem compound fashion, so that with a | fectly steam-tight surfaces. 
comparatively simple two-crank engine a great range of| Another feature which, though not novel, is somewhat 
expansion is effected, the cranks being set at 180deg. The | unusual except in Willans engines, and in the Knight petrol 
engine is single-acting, and the bearings are therefore always | motor, is that the final exhaust takes place through circum- 
in thrust, thereby avoiding the necessity for adjustment. | ferential ports in the low-pressure cylinder. In the annular 
Referring to the sectional drawing, the valve chambers are | chamber surrounding the low-pressure cylinder Mr. Bentley 
represented by the letter A, the crank case by a; b are the | has placed a coil of feed-water tubes, so that the feed to the 
exhaust boxes, c high-pressure cylinders, d low-pressure | boiler can be raised in temperature by the waste heat from 
cylinders, e pistons, f connecting-rods, g crank shaft, h feed- | the exhaust steam. The results obtained with the engine 
water coils, i cam shaft, 7 pushers, k crossheads, / pusher | fitted to the tractor have been remarkably good. 
guides, m steam valves, » exhaust valves, o auxiliary valves,| For the bench test the oil burners under the flash boiler 
p worm spindles for valve turning gear, gq spur gearing, r | were lighted, the steam raised, and the engine started 
spur drive for valve turning gear, s ball bearings for the | against its load, which in this instance consisted of 
crank shaft, ¢ reversing gear, « drive for the cam shaft, v | electrical resistance. As soon as the full load indicated 
exhaust ports in the low-pressure cylinders, w steam port in | by 95 ampéres and 220 volts—33 net brake horse-power— 
the high-pressure cylinders. was attained the water and fuel tanks were filled and 
The high-pressure cylinders in the engine shown under test | the test started and continued for thirty minutes. The 
are 2in. bore, and the low-pressure pistons 5in. effective area, | engine for the first fifteen minutes ran at a speed varying 
after deducting the area of the high-pressure trunk, the | between 700 and 760; the steam pressure was 490 1b. per 
stroke of both being 4in. It will be noticed that the steam | square inch, and the temperature 690 deg. Fah., and the 
distribution is effected by a single cam shaft and poppet | electrical output 18,700 watts. For the second fifteen 
valves on the lines of the petrol engine, but that positive | minutes the speed varied between 700 and 770 revolutions 
means are provided for causing the valves tu revolve so that | per minute, the steam pressure was 5001b., and the tempera- 
they re-seat themselves continuously in fresh positions. It is | ture 720 deg. Fah. The fuel used was ordinary paraffin, 
claimed that this feature enables a steam-tight seating with | called No.1 burning oil, supplied by the Pumpherston Oil 





Company, and amounted ‘to 24 1b., and the water converteg 
into steam in the flash boiler 2201b. 


Results. 
Total mean, watts .. .. .. .. 19,550 
Mean brake horse-power .. .. .. 32.65 
Steam consumed. . . ++ ++ 18,51b, per brake horse-power 
Oilfuelconsumed .. .. .. .. 1.46Ib 


Evaporation.. .. .. .. .. . S.8lb of water per Ib. oil 

Taking the calorific value of paraffin at 19,000 British heat 
units, the boiler efficiency came out at 0.69. 

The tractor in which the engine is to be fitted will have 
several distinctive features, including a flash boiler of new 
design, oil burners, road wheels, 7ft. diameter, of spocia] 
construction, two speeds, and substantial hauling gear. [t 
has been fitted with a fuel tank and a huge water tank and 
ample condensing surface. In tests which, we understand 
have already been carried out on the roads, the results have 
been extremely satisfactory, practically all the water which 
was converted into steam being condensed and returned to 
the tank. 








SOME EXPERIMENTS WITH INDUCTION 
MOTORS. 


THAT polyphase motors of both the induction and synchron. 
ous types overheat when supplied from circuits in which 
the ideal conditions of voltage balance and phase angle are 
not maintained is well known. In order to determine 
definitely the performance under other than ideal conditions, 
and to ascertain the point at which overheating commences, 
a series of tests were recently carried out in America under 
varying conditions of voltage unbalance, unsymmetrical angu- 
lar relations between phases, and comtinations of these two, and 
the results of these tests are dealt with in a paper presented 
to the American Institute of Electrical Engineers by Messrs, 
8. B. Charters and W. A. Hillebrand. 

The operating limit of a motor, as determined by the 
temperature rise in any one phase, is reached when the current 
in that phase has attained its normal full-load value. In these 
tests the motors were loaded under varying conditions of 
voltage unbalance and phase displacement, until the normal- 
rated current was reached in one phase, when the output at 
that point was determined. Curves were then plotted, show- 
ing the relation between the output at this point and the 
percentage of voltage unbalance and irregularity of phase 
difference. The pressure in the phase having the highest 
voltage was maintained at normal value throughout. The 
percentage of voltage unbalance is defined as the difference 
between the maximum and minimum voltages, divided 
by the maximum voltage, whether operating two or three 
phase. Power was supplied by a two-phase 60-kilowatt induc- 
tion alternator with voltage regulators in each phase and 
through two 10-kilowatt transformers. Three phases were 
obtained from the Scott connection. By means of the 
voltage regulators and various taps on the transformers any 
degree of unbalancecould be obtained. When operating two- 
phase, the phase angle of one of the applied pressures was 
shifted by combining with it a pressure from a quadrature 
source. This connection also unbalanced the voltage, but 
when desired the two voltages could be brought to equality 
by means of regulators at the generator. From any three- 
phase star or delta connection wherein the vector sum of the 
electro-motive forces is zero, it is impossible to obtain 
unbalanced voltages without a shift of the phase angle as 
well, so that in the three-phase runs no attempt was made to 
separate these factors. 

The extent to which reduction in capacity is caused by 
voltage unbalancing is clearly brought out by means of 
curves. In the case of three commercial motors differing in 
type, voltage, and rating, a voltage unbalance of 10 per cent. 
caused a reduction in output of 40 per cent. The worst per- 
formance of all is that of a 2 horse-power 110.volt motor in 
which an unbalance of voltage of 10 per cent. caused a reduc- 
tion in outputof 54 per cent. Voltage unbalance, however, 
is not the only factor to be considered in the case of two- 
phase motors, for departure of the supply voltages from the 
quadrature relation or phase shift has an even greater effect. 
A departure of 5 deg. from the quadrature relation in one 
case caused a loss of output of 26 per cent. 

A test carried out on a synchronous motor was performed 
in exactly the same manner as with the induction motors, 
except for the fact that the field excitation of the former was 
adjusted at every observation, so as to give minimum current 
in the phase having the highest voltage. Attention is called 
to the similarity between synchronous and induction motor 
performance in that the reduction in capacity, due to either 
phase shift or voltage unbalance, varies in both cases approxi- 
mately according to a straight line law, and that shift of 
phase is a much more serious factor than voltage unbalance. 
The synchronous motor, however, differs materially from the 
induction motor in its behaviour under conditions of com- 
bined phase displacement and voltage unbalance, in that the 
two effects seem to neutralise one another, and an improved 
performance results. The general conclusions arrived at in 
the paper are :—(a) Unbalancing of voltage and shift of phase 
tend to cause serious overheating in polyphase motors ; (/) 
where it is possible to separate the effects due to phase shift 
and voltage unbalance, phase shift is found to be relatively of 
more importance ; (c) the reduction in capacity, due to either 
phase displacement or voltage unbalance, varies with the 
cause approximately according to a straight line law; (d) in 
the induction motor the existence of phase shift and voltage 
unbalance causes a worse performance than would be expected 
from either irregularity alone, whereas in the synchronous 
motor the reverse is true; (e) the performance of the induc- 
tion motor, supplied from an unbalanced circuit, is materially 
affected by its design; and (f) the commonly accepted state- 
ment that the torque of an induction motor varies as the 
square of the voltage, should be changed to read ‘‘ varies 
directly with the voltage,’’ in order to make it more con- 
sistent with conditions of ordinary operation. 








R0YAL Society or ARTS.—The Council of the Royal Society of 
Arts, with the approval of his Koyal Highness the Prince of Wales, 
President of the Society, have awarded the Albert Medal of the 
Society for the current year to Sir Andrew Noble, K.C.B., D.Sc., 
D.C.L., F.R.S., ‘‘in recognition of his long-continued and valuable 
researches into the nature and action of explosives which have 
resulted in the great development and improvement of modern 
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THE ARGENTINE GUNBOAT PARANA. 


THE armoured gunboat Parana, built for the Argentine 
Government, which was launched from the Elswick shipyard 
ofSir W. G. Armstrong, Whitworth and Co., Limited, in April 
of last year, has just recently successfully completed an exhaus- 
tive series of speed and other trials. The Parana has a length 
over all of 250ft. ; a length between perpendiculars, 240ft. ; a 
breadth, moulded, 22ft. 3in., and depth, moulded, 14ft., and 
a mean draught, 7{t. 6in. Her displacement is approxi- 
mately 1000 tons. Her armament includes two 6in. 
howitzers, six 3in. 50-calibre quick-firing guns, four 75 mm. 
12-calibre land guns, and eight rifle-calibre machine guns. 
The Parana, a view of which is given above, and her sister 
ship, the Rosario—also recently completed at the Elswick 
shipyard—besides having powerful armaments, are well pro- 
tected for vessels of their class, and, in addition to other 
protection, they have an armour belt extending over the 
machinery spaces and magazines. It is believed that, com- 
bining as they do such good offensive and defensive quatities, 
the Parana and Rosario will be the most powerful vessels of 
their kind in existence. The main propelling machinery 
consists of two sets of inverted triple-expansion engines. The 
Parana is the fourth, and the Rosario the fifth, vessel the 
Elswick firm has constructed for the Argentine navy, the 
first being the 25 de Mayo, a cruiser of 3000 tons, completed 
in 1891, the second being the cruiser Nueve de Julio, of 
3500 tons, completed in 1893, and the third the cruiser 
Buenos Ayres, of 4800 tons, completed in 1896. In addition 
to these vessels, the allied firm of Ansaldo, Armstrong and | 
Co. have during recent years constructed the armoured 
cruisers Garibaldi and Pueyrredon, each having a displace- 
ment of about 6750 tons. The armament for all these 
vossels was supplied from Elswick, and in addition the firm 
has supplied the armament for other vessels of the Argentine 
navy, including the first-class cruisers General Belgrano and | 
General San Martin. Both the Parana and the Rosario have 
been built from the designs of Mr. J. R. Perrett, of the 
Elswick shipyard, and, although primarily intended for river 
service, these gunboats should prove excellent sea-going 
vessels. The draught is small, and there is good manceu- 
vring power. Special arrangements have been made to 
guard against the extreme heat to which these gunboats will 
sometimes be exposed on the great rivers of the Argentine, 
and ample provision has been made for keeping the ships 
cool throughout, and especially with a view to maintaining a 
comfortable temperature in the magazines and machinery 
spaces, In both vessels ample accommodation has been pro- 
vided for the commander, officers, engineers, and crew, and 
ne is in each vessel a complete electric lighting instal- 
ation, 








A NEW BAR-CUTTING MACHINE. 


FOR cutting steel or iron bars up to 8}in. in diameter, the 
firm of J. Butler and Co., of Victoria Ironworks, Halifax, has | 
recently put upon the market the machine illustrated here- | 
with, A machine of this type has been in use in the firm’s own 
works for many years, and we hear that it has proved invalu- | 
able for cutting up bar iron or steel stock ready for the smithy | 
or the lathe. The machine is said to be remarkably rapid in | 





its action—far more rapid than a hand-saw, and much less | supporting vice. Two cuttingspeeds are provided, the belt | have a sill at the middle for an intermediate caisson to 
expensive to work. Another special advantage claimed for it | driving through two sets of gearing, so that by moving a lever | divide it into two docks, 575{t. and 532ft. long, for vestels of 
is that the ends of the metal are left square. The cutting is | in front of the machine the speed of the cut may be increased | ordinary length. The next largest navy dry docks aie the 
The quick speed may thus be utilised as | Philadelphia dock, 800ft., and the one now being built in 
Puget Sound, 865ft. The Pearl Harbour dock will be 1152ft. 
Round, square, or hexagon bars, we are informed, may be | long from the coping to the outer sill, 140ft. wide at the top, 
spur wheel on the outside which is driven by a pinion from | cut with equal facility, and angle irons may be cut up by | 35ft. deep from the mean high-water level to thesill. The walls 
gearing and fast and loose pulleys atthe back of the machine. | providing cast iron mandrils, round which two pieces of angle ! and floor will be constructed entirely of concrete. Granite 


accomplished by a simple straight tool, which is made to | 
revolve round the bar. ‘The tool holder is of cast steel, and it | 
moves in guides in the face of a large cast iron disc with a | 


As will be gathered from the illustration, the disc is turned 
to fita large bearing formed by the body of the machine, the 
upper half being secured to the lower portion by bolts. The 
bar to be cut is gripped in a strong vice close up to the tool 


slide, the other end being held in a supporting vice at the | 


other side of the disc. The cutting tool is worked automati- 
cally towards the centre by an improved feeding device, 


which gives the feed at each revolution of the disc, and we | 
are told that it does it so gradually that the cuttings are taken | 


off in continuous coils. The body of the machine forms an 
oil reservoir, and a small pump supplies a constant stream of 
lubricant to the tool. A length gauge is provided near the 





iron are gripped in the vice. 
attention to the fact that a great advantage of the machine 
| is that it is not essential that the bars dealt with should be 


absolutely straight. 











Liggear 






The makers call particular 
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Department will build its largest dry dock at the Pearl 
| Harbour naval station in the Hawaiian Islands. 
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the tool approaches the centre of large bars. 
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lining will be used for the caisson seats, the coping at the 
entrance, and the inclined slides for delivering material to 
the bottom of the dock. The head of the dock is to be 
trapezoidal in plan, the arrangement being such that three 
torpedo boat destroyers may be berthed side by side at the 
head, leaving room for three other small craft between them 
and the intermediate caisson. The heel and bilge blocks will 
be seated on cast iron bearers or slides embedded flush with 
the floor, these being of hollow box form and forming drains 
which connect with four sub-floor longitudinal drains. Three 
lines of 54in. pipe, fitted with valves, conduct the water to a 
pump pit or suction well. The floor drains will be used also 
for filling the dock, the water rising vertically through the 
drain boxes. The inner or outer part of the dock can be 
drained or filled independently of the other when desired. 
Around the dock will be a line of rails for a 40-ton travelling 
crane, the inner rail being laid on the coping. The excava- 
tion will be made toa depth of nearly 60ft., the material 
being used for filling low ground. There will be about 
120,000 cubic yards of concrete, composed of 1 cubic foot of 
Portland cement to 64 cubic feet of broken stone and a vary- 
ing proportion of sand. 

Concrete arch railway bridge.—In widening its main line 
for four lines of rails, the Lake Shore and Michigan Southern 
Railway has recently pulled down a double line stone bridge 
with four 80ft. arches—built fifty years ago—and has erected 
in its place an armoured concrete arch bridge which is 7Oft. 
wide over the copings. This bridge is designed for a live load 
of a continuous series of axle loads of 40 tons spaced 5ft. 
between centres. The main span is an arch of 160ft. clear 
span, with a radius of 84ft. and a rise of 714ft. from the 
springing line. This is flanked at each end by an arch of 
70ft. span having a radius of 87ft. The three arches carry 
transverse spandril arches surmounted by a horizontal con- 
crete floor or deck 3$ft. thick. These spandril arches are of 
10ft. span, and the walls which carry them are 3ft. thick. 
On each side is a low parapet wall, anchored to the floor by 
inclined steel bars embedded in the concrete of the floor and 
wall. The thickness of the arches at the crown is 7}ft. for 
the 160ft. arch and 4$ft. for the two side arches. All con- 
crete was composed of 1 part Portland cement, 2 parts sand, 
and 4 parts stone. The only finish for the exposed surfaces 
was the spading of the concrete at the face of the form or 
mould, so as to work stones back from the face and leave a 
facing of fine mortar. The deck is covered with five layers of 
tarred felt laid in hot tar and carried up against the parapet 
walls. The steel reinforcement consists of square bars or rods, 
corrugated so as to give a mechanical bond with the concrete. 
These are of high carbon Bessemer steel, having an elastic 
limit of 27 tons per square inch. 

Developments in electrical engineering.—The annual report 
of the American General Electric Company contains some 
interesting notes of electrical engineering developments in 
1908, due in part to the fact that slackness in business gave 
the company’s engineers more time to consider improvements 
and economies. The sales of transformers of 60,000 volts in 
1908 were nearly double those of 1907, and experience with 
high-tension transmission lines of 60,000 to 100,000 volts for 
long distances has been so satisfactory that pressures up to 
150,000 volts are being considered for new projects. 
Switches have been put in commercial use which successfully 
control 110,000 volts, the highest voltage now in practical 
use. Two steam turbines of 14,000 kilowatts have been 
installed and found satisfactory, while designs have been 
made for a number of turbo-generaiors for operation by low 
pressure or exhaust steam. These range as high as 5000 
kilowatts capacity. The economic value is based upon their 
higher efficiency than steam engines in the lower range of 
steam pressures between atmospheric pressure and a gi 
vacuum. By utilising the exhaust steam of existing engines 
they are expected to increase the capacity of the combined 
unit by over 40 per cent., with a substantial reduction in 
coal consumption. An electric railway system for 1200 volts 
has been perfected and proved successful. The new vertical 
type of rotary converter has met with favour, being particu- 
larly valuable in the saving of space due to their compact- 
ness. A number of these have been built of 2500 kilowatts 
capacity. The great steel works of the Indiana Steel 
Company have started a rail mill, which is operated entirely 
by electric motors. The roll trains are directly connected 
to induction motors rated at 6000 horse-power, but having 
an ultimate capacity of 10,000 horse-power. The applica- 
tion of electric motors in this case effects considerable 
economies in the production of steel rails with increased 
output. 

Portable air.compressor plant.—A large proportion of trench 
work in New York involves rock excavation, and in opening 
up trenches for the tubes of a postal transmission system a 
portable air-compressor plant was used to supply drills for 
the rock work. The drills included two ordinary tripod 
machines, and two pneumatic drilling hammers or hand 
drills. A heavy frame or wagon bed of rolled steel joists 
174$ft. long is hung beneath two axles 124ft. apart, with a 
tool-box and driver’s seat just behind the front axle. A 
Fairbanks horizontal four-cycle single-acting petrol engine 
of 30 horse-power is mounted on the bed, and its shaft 
has a spur wheel driving another spur wheel on the 
shaft of an air compressor, whose cylinder is below and at 
one side of the engine cylinder. The engine has a cylinder 
12in. by 18in., a centre crank, 54ft. fly-wheel weighing 

.16501b. and runs at 190 revolutions. The compressor 

cylinder is 10in. by 10in., and makes 150 revolutions. At 
the rear end of the bed is a water tank 5ft. high, with 
vertical air tubes for cooling. It holds 200 gallons, and the 
water is circulated through the cylinder jacket by a rotary 
pump. Directly over the rear axle is a vertical air reservoir 
tank 2ft. diameter and 6ft. high, with 24in. connections and 
automatic cut-off. Beside it is the vertical tank for petrol. 
There is a friction clutch in the driving gear between the 
engine and compressor. The plant has a maximum capacity 
of 134 cubic feet of free air per minute. It is hauled by a 
team of horses, and when in use blocking is wedged under 
the bed-plate to prevent vibration. The same plant might 
be used for riveting. For some riveting in the city of 
Chicago the contractors used small electrically driven com- 
presscrs, the motor, compressor and reservoir being mounted 
on a wheeled truck hauled by a man. Flexible cord con- 
ductors were led to convenient connections. 

Locomotive Boiler Construction in America.—Locomo- 
tive boiler construction in America has Seen two remark- 
able developments of late. The first of these is a fire- 
box without stay bolts. It consists of transverse diaphragm 
plates conforming to the shape of the space between the inner 
box and outer box—but pierced with numerous apertures for 


circulation, with channel-shaped plates whose webs form the 
sides of the fire-box and outer box, while their flanges are 
riveted to the diaphragm plates. This is the invention of 
Mr. Jacobs, assistant locomotive superintendent of the 
Atchison, Topeka, and Santa Fé Railway. It has already 
been applied to a 16-wheeled 10-coupled goods engine, and a 
number of the fire-boxes are being built at the railway com 
pany’s works. By standardising the design, the punching 
and drilling of the diaphragms and the shaping of the channels 
has been reduced to an economical figure. 








BRIDGE TURNTABLE PLANER. 


AN electric planer for machining the turntable of a large 
bridge is shown in the accompanying illustration. As shown, 
it is at work at Decatur, Ill., in the establishment of the 
Decatur Bridge Company. The bridge for which this turn- 
table was used has a span of 300ft. with a 20ft. roadway. 
The turntable was 20ft. in diameter, and a special electrically- 
operated tool had to be designed an constructed for planing 
it. The arrangement employed will be gathered from the 
illustration. A 10 horse-power electric motor of the four-pole 
direct-current type was utilised for driving the tool, and it 
will be noticed that the electric motor is belted to a counter- 

















BRIDGE TURNTABLE PLANER 


shaft. This drives through bevel gearing a pinion engaging 
with the teeth on the periphery of the turntable, thereby 
causing the tool on the framework to travel and do its work. 
The speed used was 75ft. per minute cn cast iron and about 
40ft. per minute on steel. The engraving shows the planer 
actually in operation. 








LEGAL INTELLIGENCE. 


J. MUSGRAVE AND Sons, LIMITED, v. MAyor, &C., OF BRADFORD. 


IN this case, which was heard by Mr. Justice Darling—sitting 
without a jury, by consent—on June 17tb, 18th, and 19th, an action 
was brought by the plaintiffs to recover £1200 0s. 10d., balance of 
the price of an engine and certain goods sold to the Bradford 
Corporaton. The defence was (a) that the engine was not capable 
of doing its work ; and (}) that payment was only to be made on 
the certificate of the defendants’ engineer, which had not been 
obtai The defendants also counterclaimed £1996, being the 
cost of taking out the shaft of the engine and replacing it. 

Mr. Walter, K.C., and Mr. Disturnal appeared for the plaintiffs ; 
Sir Alfred Cripps, K C., and Mr. C. C. Hutchinson for the defen- 
dants, 

The facts of the case, so far as material for the present report, 
were shortly these. The engine, known as the Elsie, was for 
supplying electricity to the Corporation tramways, and was the 
duplicate of an engine, the Maria, previously supplied. It wasa 
compound engine, having a steel shaft some 23in. in diameter, 
and having upon the shaft a fly-wheel weighing some 70 tons and 
a ‘‘spider” carrying an armature weighing about 20 tons, The 
spider and fly-wheel had flanges, which were bolted together. 

Payment of 85 per cent. of the contract price was to be made on 
delivery and erection. The remaining 15 per cent. was ‘‘ to be 
paid at the expiration of twelve calendar months afterwards, 
provided always that the engine shall continue to work to the 
satisfaction of the engineer, and not otherwise, and his written 
certificate obtained to that effect.” It was this 15 per cent. that 
formed the subject matter of the action. There were slight 
variations from the specification, the most important of whick 
was that, instead of a crank shaft 18in. in diameter, the defen- 
dants supplied one 23in. in diameter. The trial run of the Elsie 
was admittedly satisfactory, but on August llth two of the 
coupling bolts between the armature and the fly-wheel broke. 
According to the plaintiffs’ case, this was due to a short circuit 
having occurred, a strain being thereby thrown on the engine 
Other bolts having broken, Mr. Blackman, the engineer, wrote in 
February, 1906: ‘‘I am not satisfied with the engine in its present 
condition, and I am of opinion that the repeated breaking of the 
coupling bolts points to the fact that the shaft is weak, and that 
this should therefore be replaced by your firm.” The plaintiffs 
denied this, and pointed out that the shaft was identically the 
same dimensions as the shaft which was supplied in the Maria 
engine, which was running perfectly. 

On the part of the plaintiffs, witnesses were called to prove that, 

in point of fact, the breaking of the bolts did not prove that the 
shaft was too weak—in fact, the breakages were due to the spider 
being slightly out of truth. Mr. Parshall gave evidence to the 
effect that the plant would have run perfectly well without any 
bolts at all. Eventually, however, the Corporation decided to 
take out the shaft and have a new one fitted. It was found 
that the fly-wheel was still quite true on the old shaft. By their 
counterclaim the Corporation claimed the cost of putting in a new 
shaft. It was contended by the Corporation that, so far as the 
claim was concerned, the certificate of the engineer was conclu- 
sive, and that the certificate of the engineer was a condition 
precedent. : 
In giving judgment, Mr. Justice Darling said: I come to the 
conclusion that Mr. Blackman really was not satisfied, that he 
thought the engine ought to have a bigger shaft, as the corre- 
spondence proves, and that he honestly was of that opinion ; but 
I think he was unreasonable, because he came to that conclusion 
from the fact that these bolts broke. There is evidence that it 
is quite usual now to work such things as these without fixing the 
fly-wheel to the armature by means of bolts, and I have no evi- 
dence that when these bolts did break anything happened to the 
engine, except that the bolts did break. After discussing the causes 
which might have influenced the engineer in refusing to certify, 
his lordship concluded that he refused to certify from an honest 
conviction that the shaft was not strong enough, and therefore the 
plaintiffs’ claim failed. 








The case for the plaintiffs on the counterclaim was that the 
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fly-wheel as supplied was absolutely accurate. The breaking of 
the bolts had nothing todo with the shaft. That was caused, ag 
he would show, by the spider being untrue to the extent of 4000ths 
of an inch on the side from the keyway. In these circumstances 
the plaintiffs contended that they ought not to be saddled with the 
cost of mgeed in a new shaft and one which was larger than they 
originally intended. 

Mr. Justice Darling, in giving judgment on the counterclaim 
said the onus was on the defendants to prove that the shaft was 
unsatisfactory. They had said that the shaft was not of the 
proper , that it was not properly manufactured in that it 
was made of steel, which could have been made into a proper shaft 
yet from over-annealing of the shaft it was not fit for the work 
which it was put todo, They also alleged that if the damage diq 
not arise in this way it did arise because the flanges and the 
armature were not true, so that when they were fastened together 
by the bolts the bolts kept snapping, and that this was a matter 
for which the plaintiffs were Tiatle. He held that it was not 

roved that the shaft was defective. The condition of the shaft 
had nothing, in his view, to do with the breaking of the bolts, 
He was of opinion, however, on the evidence, that the non-fitting 
of the two flanges had an appreciable effect; and that given 
sufficient time—it was impossible to say how much time that 
defect alone would have torn the bolts asunder. The plaintiffs 
were therefore liable in damages. 

At this point Sir Alfred Cripps intervened to say that the 
damages were agreed at £10. : 

Judgment was entered for defendants on the claim and on the 
counterclaim for £10. Defendants to have the general costs of the 
action ; but the plaintiffs to have the cost of the issue on which 
they succeeded, namely, the question whether the shaft was of 
the proper strength or not. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy ovi 
correspondents. 





THE INSTITUTION OF CIVIL ENGINEERS. 


Srr,—In your issue of the 30th of Apri] last is a leader on ‘‘'I'he 
Institution of Civil Engineers,” in which, after referring to the 
report of the Council of the Institution presented at the annual 
meeting on the 27th April, you express the opinion that the pro- 
posals of the Council ‘“‘are a long way from being what many 
members would wish to see.” Again, in your issue of the 7th 
May, page 466, you refer to ‘ an agitation that has been carried 
on amongst a considerable number of members of the Institution.” 
You say ‘‘there is a widely spread feeling of dissatisfaction re- 
garding the manner in which the affairs of the Institution are 
managed,” and you assert that ‘‘ the majority of members are dis- 
satisfied,” and add that you do not ‘‘ think it well that the matter 
should be dropped where it now is.” 

The influence of the Institution, for good or evil, on the engi- 
neering profession is so great that it is not only reasonable, but, it 
seems to me, imperative, that every member thereof should give 
attention to statements such as these when made in a journal of 
the standing of THE ENGINEER, should endeavour without pre- 
judice to examine all that is urged against the management of the 
Institution, and should be prepared to reform the management if 
it is shown either that it is not doing all it might do, or that 
some change in the constitution of the governing body would 
improve it. Thinking thus, 1 have read with attention all that 
has, to my knowledge, been brought up against the management 
of the Institution, and I must confess I have come to the con- 
clusion that there is little, if any, real cause for dissatisfaction, and 
that such changes—or “‘ reforms,” if you please to call them so- as 
time renders necessary, are being made by the Council quite as 
quickly as seems to me desirable. 

So far as THE ENGINEER is concerned, I have no recollection of 
any definite charges being made against the management of the 
Institution, nor, so far as I know, has it made any definite 
proposals of ‘‘ reform.” But those you call the ‘‘ reformers,” as by 
this term I understand you to refer to the gentlemen who held a 
meeting in Caxton Hall, Westminster, in June last, and elected a 
committee to propagate ‘‘reform,” have issued a set of ‘‘ questions 
on reform,” and have submitted those questions to the members of 
the Institution. The questions are six in number, and the 
committee who framed them evidently consider that they refer to 
the most important matters needing reform, as in paragraph 7 of 
the letter accompanying the questions it refers to ‘‘ many minor 
questions of reform ” not touched by the questions therein asked. 
With your permission I would discuss these questions in some 
detail. 

The points raised by them are :— . 

(1) The re-organisation of the governing body of the Institution. 

(2) The framing of regulations for the guidance of corporate 
members in respect of professional practice and conduct, and of a 
scale of minimum p iary r ation. 

(3) The Institution entering more prominently into research 
work, 

(4) The more effective working of the present system of assisting 
corporate members and students to obtain appointments, 

(5) The modification of the present system of examinations 
whereby greater prominence may be given to practical experience. 

(6) The promotion of the general utility of the Institution pre- 
mises, and of its publications. 

Leaving the first question to be dealt with last, I would, in the 
first place, point out that the matters referred to in questions 2 
and ) are the most important points raised, and they are and have 
been for some time receiving very careful consideration at the 
hands of the Council, which has submitted its recommendations 
upon them, which recommendations I gather, from the remarks 
in your leader of the 30th April, the ‘‘reformers” did not see fit 
to discuss. I have not the least doubt that the Council would have 
welcomed any criticism of its proposals, and would have been glad 
to takeadvantage of any workable suggestion that the “reformers” 
might have made. 

That no criticism was offered leads one to the conclusion that 
the proposals of the Council are acceptable to the ‘‘ reformers,” 
or that, if not acceptable, they at least are unable to improve 
them. 

In the second place, I would ask whether it is really contended 
that the matters referred to in questions 3, 4, and 6 are of such 
supreme importance as to demand or warrant special meetings of 
“reformers” and specially appointed committees to deal with 
them? To me they seem very ordinary matters indeed, matters 
that could be amicably and easily settled under the ordinary 
by-laws of the Institution, and that would, if so brought forward, 
receive the careful and sympathetic consideration of the Council. 

I now return to the first question, the advisability of re- 
organising the constitution of the Council. 

I think a question of this kind is always to be regretted, and 
that it should never be raised except for very cogent reasons. 
The ‘‘ reformers” have shown absolutely noreason. The question 
is, if I may say so, flung at one’s head without an apology, and 
without any attempt at justification. For myself I do not favour 
change in the constitution of the governing bodies of institutions 
merely because some irresponsible members think that they, or 
some of their friends, could run things better. My experience 
teaches me that a change in the personnel of a governing body 
has little, if any, effect on the management, and that it is a fallacy 
to suppose that, as a general thing, the election of A. in place cf 
B, will improve matters. But in the present instance I do not see 
that in this direction any improvement is necessary. The Council 
of the Institution appears to do its duty excellently. The work 
done by the Institution in the past, and its present high position, 








seem to me to be ample confirmation of this, and I see no grounds 
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whatever for agitating ag 
constitution of the Council. 

Lastly, will you allow me, as a member of the Institution, to ex- 
press my disapproval at the way the “ reformers” have set about 
‘*reforming.” They have, so far as I know, made no attempt to 
bring forward their ‘‘reforms” in the ordinary way provided for 
by the by-laws, and they do not appear to have ever put them 
before the Council, 

Without taking action under the constitution of the Institution, 
they have called an unauthorised ting of bers, have 
formed a committee to frame ‘‘questions on reform,” and have 
started an agitation against the Council. ‘To my mind such 
action could only be justified as a last resource, and it should never 
have been entered upon until every constitutional means had been 
tried and failed. 
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J. Forrest BRUNTON, 


Karachi, June Ist, M, Inst. C.E., M.1. Mech. E 





MARINE PROPULSION, 


sin,—The number of correspondents writing on this subject 
shows such signs of increasing that, in all probability, unless some 
method be adopted, the discussion will prove abortive. I have in 
mind a discussion on this same subject in your columns about four 
years ago, in which some eighteen correspondents took part; my 
impression is that most of them discussed different points, but the 
result of the discussion was that no one correspondent succeeded 
in convincing any other correspondent on any point whatever, and 
that you, Sir, put a stop to it, no doubt to the great relief of your 
readers, 

In order to avoid a similar result if possible, and in the absence 
of a better arrangement, I propose, for my own part, with your 
leave, to discuss the matter with Mr. Preidel without entering 
into side discussions with other correspondents. After Mr. 
Preidel and I have finished I shall be glad to discuss the question 
with your correspondent ‘‘ X.,” to whose last letter I shall not 
forget to reply ; and after that to reply to ‘‘ A. R.” 

Replying to Mr. Preidel’s letter of June 5th, I am very glad we 
understand rightly what is each other’s contention. Mr. Preidel 
writes a long letter, but a good deal of it is not about the point 
under discussion, In so far as he is discussing marine propulsion 
with me, Mr, Preidel must demonstrate the principle that work of 
action is necessarily equal to work of reaction before the discussion 
can proceed. Mr. Preidel approves of my review of the discus- 
sion, in which I show that the principle stated is the point on 
which our theories company. I proved in my letter of April 
27th that this principle is incorrect ; Mr. Preidel replied question- 
ing a certain part of my proof ; I then explained and demonstrated 
that part of my proof very fully ; but his reply deals mainly with 
other matters, 

If I could only procure Aveling’s ‘‘ Natural Philosophy,” from 
which Mr. Preidel quoted, perhaps the air would be cleared ; but 
my booksellers report that the publishers (Kegan Paul) say that 
it is out of print. They are advertising for a second-hand copy, 
but it is doubtful whether this will find one. No bookseller in this 
town has it, and it is in none of the libraries. I greatly wish to 
obtain it or borrow it ; can Mr. Preidel or anyone suggest how 
this is to be done ¢ 

As regards the statement in my letter of April 27th to which 
Mr. Preidel objected, viz., ‘‘the kinetic energy in foot-pounds 
supplied to the gun and bullet respectively, or the work in foot- 
pounds done on each—which all the text-books prove is the same 
thing—is 

MV? oo 
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this statement was part of my reply to Mr. Preidel’s quotation 
from Aveling’s ‘‘ Natural Philosophy,” viz., ‘‘ when a bullet quits 
a gun, the gun ‘kicks,’ that is, as the bullet flies forward in one 
direction, the gun flies back in the opposite direction ; and it is 
found that the amount of ‘work’ done by the bullet and the 
gun are equal and opposite.” This is Mr. Preidel’s own quotation. 
It is obvious that Dr. Aveling is here neglecting friction and 
energy spent on sound waves and all such considerations met with 
in practice. He is quite obviously speaking in a theoretical sense 
only ; therefore when I prove in my letter of April 27th that Dr. 
Aveling is wrong, I, of course, proceed on the same theoretical 
lines on which his statement is made ; to do otherwise would be to 
quibble. Then Mr. Preidel wrote objecting to my statement as 
— above ; and in my letter of May 29th I explained and 
emonstrated it very fully, always proceeding on the same theo- 
retical lines on which the matter was broached by Mr. Preidel 
himself. Mr. Preidel, in reply, writes a long dissertation on guns, 
in which these theoretical lines are thrown to the winds, and he 
comes to the conclusion—the obvious conclusion on the lines he 
now adopts—that the total work done by the explosion exceeds 
the combined kinetic energy supplied to the bullet and gun. May 
1 point out that, on whatever lines we proceed, this conclusion has 
nothing to do with the case, for my statement does not say that 
the total work done by the explosion is equal to the kinetic energy 
of bullet and gun, but that that part of the work of explosion 
which is done on the bullet and gun is equal to the kinetic energy 
supplied to each respectively. My statement still remains correct, 
and the only result of Mr. Preidel’s dissertation is to destroy what 
semblance of truth there was in his own quotation ; for while Dr. 
Aveling mentions only the work done on the bullet as being equal 
to the work done on the gun, Mr. Preidel shows that there is also 
the work done on the atmosphere to be taken into account and set 

against the work done on the gun. 

As regards the definition of ‘‘ measure of work,” it appears that 

Mr. Preidel has now dropped his theory that work done is cor- 
rectly represented by momentum, or work = mass x velocity, 
and that he adopts the definition of measure of work as bei 
the product of mass moved and the distance through which the 
mass moves while it is being acted upon by the force. May I 
explain to him that his definition is only correct in the case of 
masses moved vertically upwards against the force of gravity 
alone, and, seeing that in all the cases that have come into the 
discussion the masses are moved more or less horizontally, his 
definition will not apply at all. For example, if a bullet of a 
mass of 3 lb. be acted upon by a force of 1000 lb. through a dis- 
tance of 3ft., the work done on the bullet will not be} x 3 = ? 
foot-pounds according to Mr. Preidel’s definition, but it will be 
1000 x 3 = 8000 foot-pounds. 
_ | gave my definition of ‘‘ work,” or rather ‘measure of work,” 
in the first paragraph of my letter of April 27th, viz.:—‘‘If a 
body moves through a certain space against the action of some 
force, work is done equal to the product of the force and the dis- 
tance through which the body moves.” Will Mr, Preidel kindly 
say whether he will accept this definition ? 

May I again remind Mr. Preidel that I first entered on this dis- 
cussion by pointing out to the initiator of it his mistake in 
assuming that the work of action is necessarily equal to the work 
of reaction ; that Mr. Preidel then wrote affirming that the work 
of action and reaction are equal; that my reply to this—dated 
April 27th—demonstrated the truth of what I had previously said ; 
and that in so far as he is discussing the matter with me, it still 
remains for him to show in some rational way that that reply is 
not correct. If he fails to do this, he fails to show that his 
theory of marine propulsion is not based on a fallacy. I, of 
Course, still maintain that the whole of the matter in that letter 
1s correct, and that up to now Mr. Preidel has said nothing 
which can be interpreted as showing that any part of it is wrong. 

June 19th, T. S.C. 


m v2 5, 





LATENT AND SENSIBLE HEAT. 
S1r,—Whether Mr. Aspinall is right or wrong in his views, it is 
clear that he deserves thanks for courageously trying to deal with 
steam from the physical instead of the mathematical point of 





view. Steam is steam. It is a vapour, and not a gas. Itis of 
the last importance that we should keep it intact, whole, and 
sound, In other words, prevent its return to the condition of 
water. Ostensibly steam can be turned into water either by 
abstracting heat directly as heat, or by making the steam do 
work, 

No phenomenon of the latter kind is met with when we use a 
gas to do work, as, for example, a hot-air engine. The loss of 
heat causes a reduction in volume, but this is quite insignificant 
as compared with the loss which takes place when steam is re-con- 
verted into water. It has been too much the habit to treat steam 
asagas. Some of it is liquefied in a cylinder, but what is left is 
regarded as a gas, with which it has nothing in common, save that 
both are elastic fluids, 

When we speak of loss of heat, we as a rule use the words quite 
vaguely, and seem to regard the nature of the physical change in 
precisely the same way whether liquefaction is the result of the 

rformance of work or of loss of temperature. This assumption 
is, I think, unfounded. We say that so much steam heat is con- 
verted into work, and that the result is numerically the same as 
though the steam were cooled with water. 

Now, curiously enough, there is no evidence whatever derived 
from experiment or practice to prove that this is the case. On 
the contrary, it is absolutely impossible to substantiate the theory by 
the aid of any practicable form of steam engine. If it were other- 
wise, there would be no dispute about ‘‘ the missing quantity.” In 
other words, we do not know how much steain may be condensed 
by the direct abstraction of heat. We do not know how much 
will be condensed in the performance of work, and this I say with 
a full knowledge of Donkin’s investigations and the usual systems 
of making a heat balance. There is always a great deal more 
steam liquefied than can be explained by the performance of work, 
and the position is such that, if I said that twice as much steam 
had to be liquefied to produce a thousand horse-power as calcula- 
tion declares to be needed, no one could prove by actual practice 
that I was wrong. If Mr. Aspinall can help us to clearer views on 
this point he will have accomplished much. 

Leaving generalities, permit me to ask a few suggestive ques- 
tions concerning steam and its life, death, habits, and customs. 

What do the words ‘‘ loss of heat” mean? Is it always accom- 
panied by a fall in temperature? I do not thinkitis. If we take 
a pound of true steam with a pressure of 100 lb. absolute, we 
find that the total heat in it is 1181.4 deg. Fah. We expand it 
down to 10 Ib.; the total heat in 1 lb. of steam at this pressure is 
1140 deg. The difference is 41.4 deg. representing 31,126 foot- 
pounds. It appears, then, that this represents heat which may be 
converted into work without producing condensation or change of 
state in the steam. 

At the outset the temperature of our pound of steam was 
327°9 deg. After expansion it is 193.3 deg., a difference of 
134.6 deg., and the latent heat has risen from 882.6 deg. to 
978.4 deg., a difference of 95.8 deg. Now what does this imply? 
Does this shifting of temperatures mean the performance of work ¢ 
and if so on what or in what way / 

The fall in temperature is not due to the performance of work 
atall. It is due to the fall in pressure, It is an immutable law 
that the temperature of steam shall be determined by its pressure 
and volume. If steam is condensed directly it loses temperature ; 
but there is no reason to believe that steam is cooled by doing 
work. Indeed, we are told definitely that the conversion takes 
place directly in some way not understood; and that nothing 
could go on in a non-conducting cylinder to affect temperature 
but change of volume. It appears, therefore, that the sensible 
heat of steam takes no part in the conflict. All the work is done 
by the latent heat. What does this imply ? 

The first thing that strikes us is that the less the latent heat the 
greater the work that a pound of steam can perform. Is not this 
contradictory ? Is sensible heat first converted into latent heat, 
and does this, then, do the work? Noone knows, I ask in vain. 

Again, study what takes place when steam is compressed. 
Mr. Aspinall has something to say on this point. A remark- 
able experiment made by Mr. Yarrow shows that a bubble 
of steam in boiling-hot water contained in a vertical tube about 
4ft. long can be made to appear and disappear by shifting it from 
the bottom of the tube to the top, and vice versd. In the steam 
engine, if there is in the cylinder water of the same temperature 
as the steam to the extent of 30 per cent. by weight, compression 
beyond a certain degree will only produce liquefaction. The 
rising compression curve on an indicator card is suddenly con- 
verted into a horizontal line. It would seem that the steam is 
absorbed by the water, as though it were CO,. 

Rankine, writing of clearance, said that the injurious effects of 
clearance might be completely neutralised by raising the com- 
pression pressure to that of the boiler before the steam port 
— This looks all right on paper ; in practice it is all wrong. 

y? 

Lastly, let me say with what pleasure I have read the admirable 
article, ‘‘Thermodynamics in Theory and Practice,” which appeared 
on page 600 of your impression for June 11th. I conclude this 
discursive epistle with a quotation from it : ‘‘ The science of thermo- 
dynamics is a glaring example of the unreliability and uncertainty 
of the practical application where the theory is incomplete.” 

June 20th. G. B. D. 





LIFE OF THE LOCOMOTIVE. 


Srr,—Mr. Price Williams has compiled so many interesting 
statistics in his paper forming the subject of the leading article in 
THE ENGINEER of 18th June, that it is unfortunate that in one of 
his leading data he has been misled by accepting the Board of 
Trade Returns as his source of information. The number of 
locomotives shown in the returns as owned by each company is 
the divisor used in each case to arrive at the cost of repairs and 
renewals per engine, which would of course be correct if all the 
returns were prepared on the same basis. But this is not the 
case. Some companies include duplicate stock in the returns ; 
others do not. For example :—In 1905 the London and North- 
Western Railway owned 2560 ‘‘ordinary stock” and 475 ‘‘ dupli- 
cate” engines, making together the 3035 returned. The Midland 
Railway owned 2790 ordinary and 136 duplicate—in all 2926 ; 
whereas the return only gives 2790. Now it is clear that to com- 
pare the cost of repairs and renewals per engine of these two 
railways either the divisor for the London and North-Western 
Railway should be 2560, or that for the Midland Railway 2926. 
Duplicates should either be included or omitted in every case. 

Other lines are affected in the same way, and, in fact, the grand 
total of 19,047 in 1905 would be very much larger if all duplicate 
stock were included ; and the £232.85 cost per engine would be 
considerably reduced. The writer thinks duplicates ought to be 
taken into account, as money is spent upon them so long as 
they are in service; and, therefore, the number of duplicate 
engines possessed by each railway company in each of the years 
under consideration should be ascertained by application to the 
companies, and the whole of the figures revised. 

On one other point the writer joins issue with Mr. Price 
Williams. There is always some difficulty in expressing what is 
meant by ‘“‘depreciation.” Mr. Price Williams appears to limit 
the meaning of the word in this case to the loss of value due to 
wear and tear, which can be—and is, during the life of a locomo- 
tive or any other machine-made good from time to time by 
repair and renewal. But there must be a further loss of capital 
value in any machine owing to its effluxion of life; in other 
words, in any statement of assets, an engine or machine must 
be valued according to the ‘‘serviceable life period ”—to adopt 
Mr. Price Williams’ very clear definition—remaining in it, 
assuming that it is maintained in the maximum state of effici- 
ency and repair; and this is ‘“‘depreciation” just as much as 
loss of value due to the deterioration which would occur if 
repairs and renewals were neglected. 

Vith reference to Mr. Price Williams’ figure of £2500 as the 





value of an engine, does he not apply it to the engines of 1869? 
He is dealing with the figures of that year, which, he says, 
would have provided 138 modern engines at — meaning, 
apparently, modern at that period. The price in 1869 would 
have been about the sum named, 


London, June 22nd. Jas. Ep. DARBISHIRE. 





AUSTRALIAN PUBLIC WORKS. 

Srr,—Might I ask for a little space in reply to Mr. C. O. Burge’s 
letter in your issue of 11th June? In the original article—28th 
May—the keynote I took to be the remark, ‘‘It is the people 
only that make a country and require laws, buildings, &c.” 

Now I would commend to the careful attention of Mr. Burge 
the figures below, which I quote from Bulletin No. 1, page 15, 
Commonwealth Bureau of Census and Statistics. 


Annual Increase Per Cent. Australia over Periods 
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In other words, the population of the Commonwealth is increas- 
ing, but the rate of increase shows a very marked tendency to 
decrease. Hence many who have studied the matter fear that the 
population has reached, or very soon may reach, a point of no 
motion. 

Mr. Burge will now be in a better position to understand the true 
inwardness of Lord Northcote’s speech—Standard, 28th May—on 
the Colonies. On that occasion Australasia was actually spoken of 
as ‘‘ waiting a vigorous and thriving population.” While I 
gather, too, that the Commonwealth was meant to be included, 
when the speaker went on to forecast that ‘‘for many years to 
come the sparse population must rely upon the Mother Country 
for aid and protection.” 

Whatever the results of the public works policy have been the 
settling on the land—exclusive of the cities—of a vigorous and 
permanent race is still a problem to be solved. Victoria has, I 
understand, taken the lead in retrenchment. There is much 
scope for others to follow the example. 

STATIST. 








INSTITUTION OF MINING ELECTRICAL ENGINEERS.—A meeting 
of the above Institution will be held in the Lecture Theatre, North 
of England Institute of Mining and Mechanical Engineers, New- 
castle-on-Tyne, on Saturday, June 26th, at7 p.m., for nominating 
officers for that branch for representation on the General Com- 
mittee, and report of progress of Institution to date. 

A New Street Fioatinc Dock.—On June 15th the largest 
steel floating dock of Norway, built by the A/S Framnzs mek. 
Verksted, Sandefjord, for the Nylarids Verksted, Kristiania, was 
successfully tried at the builder’s yard in Sandefjord. The 

rincipal dimensions are :—Overall length over pontoons, 

19ft. 83in.; width over pontoons, 86ft. O3in.; height of side walls 
and pontoons, 33ft. 92in.; clear width, 6lft.; maximum draught of 
vessel to be docked, 18ft.; height of keel blocks, 4ft.; lifting power, 
maximum, 4500 tons; time of lift, 3500 tons, two hours. The 
floating dock, which was designed by Messrs. Clark and Standfield, 
Victoria-street, Westminster, London, is of the self-docking, bolted 
sectional type. It is divided into three sections by joint chambers, 
the middle section being rectangular in plan, and the two end 
sections having their outer extremities built in the form of a point 
or bow. 

DREDGERS FOR SINGAPORE, SUDAN, AND NIGERIA.—In connec- 
tion with the carrying out of the large port improvement con- 
tract which Sir John Jackson, Limited, have ia progress at Singa- 
pore, Wm. Simons and Co., Limited, Renfrew, launched for that 
firm on June Ist, with steam up, complete and ready for work, a 
bow-well barge-loading bucket-ladder dredger, named Hydra 
No.6. The dredger is fitted with a set of triple-expansion sur- 
face-condensing engines and a mild steel multitubular boiler con- 
structed for a working pressure of 160 lb. per square inch. The 
engines are arranged either to drive the propeller or the dredging 
gearing, as may be required. In consequence of the successful 
working of the twin-screw suction hopper dredger Egerton which 
Simons and Co. built about two years ago for the Government of 
Southern Nigeria, an order was some time ago given to the firm 
by the Crown Agents for the Colonies, on account of the same 
Government, for a similar dredger, but of larger dimensions and 
much larger carrying capacity, and the new vessel was launched 
on June 8th. This vessel, named the Sand Grouse, although 
larger, is fitted with practically the same pumping outfit as the 
Egerton. The suction pump is driven from a set of triple-expan- 
sion surface-condensing engines, and is capable of dredging sand 
at the rate of 2500 tons per hour from a depth of 35ft. below 
water level. For preventing damage when the dredger is working 
on an exposed bar, the lower end of the suction pipe is so arranged 
that the vessel can plunge about without disturbing the nozzle on 
the ground. The dredger will be propelled at 10 knots speed by 
two sets of triple-expansion engines. Steam is supplied from 
three steel boilers of the Scotch type, constructed for a working 
pressure of 1801b. per square inch. Messrs. Simons and Co. 
have just finished an order recently received from the Irrigation 
Department of the Sudan Government for a specially designed 
dredging vessel, which will be principally employed dredging the 
sudd in the White Nile. Owing to the limited depth of water 
which prevails at some of the places where dredging operations 
are to be carried out, the dredger will be of very shallow draught, 
and will be propelled by a paddle wheel at the stern. 

INSTITUTE OF MARINE ENGINEERS.—On Saturday, June 19th, 
the members of the Institute of Marine Engineers paid a visit to 
Trinity House, Tower Hill. The building was erected in the year 
1794 ; the constitution of Trinity House, however, dates from the 
year 1514, in which year a charter was granted by Henry Vill. 

iving considerable powers, including maritime legislation, ship- 

uilding, the provision of storehouses for arms, ammunition, Xc., 
but in later years its work has been chiefly confined to the control 
of pilotage and the upkeep of lighthouses, lightships, buoys, Xc. 
Some time ago it was made a department of the Board of Trade, 
but it occupies the somewhat anomalous position of being at once 
a Government department while retaining the privileges of a pri- 
vate corporation. The present Master of Trinity, a position 
generally occupied by a prince of the Royal Family, is H.R.H. the 
Prince of Wales. There are twenty-four Elder Brethren, eleven 
of whom are honorary and thirteen acting members, and an un- 
limited number of Younger Brethren. The acting Elder Brethren 
must be officers who have attained the rank of commander and 
have had command of a ship of war at sea for at least three years 
if in the Royal Navy, or must have served in command at sea on 
foreign service for four years if in the mercantile marine. No 
special qualification is necessary for the Younger Brethren, a posi- 
tion entirely honorary and involving no duties, but in practice 
only persons connected with the Royal Navy or the merchant 
service are ever chosen. The subjects which excited the greatest 
amount of interest among the visitors were the very fine models of 
lighthouses and lightships, including models of the Eddystone, 
Smalls, Wolf Rock, Needles, Maplin, and other well-known light- 
houses ; also a model of the Roman ‘“‘pharos” in the grounds of 
Dover Castle, one of the earliest lighthouses known. ‘he collec- 
tion of buoys in the entrance hall includes many types of buoys 
now obsolete, and other elaborate buoys used at the present time 
—bell buoys, arranged so that a bell is sounded in rough weather ; 
whistling buoys, the up-and-down motion of the waves providing 
an automatic blast for the whistle ; others with devices by whica 
a light is shown from the head of the buoy, and other ingenious 
attachments and designs. In this room also is a model of the most 
recent light-buoy, which is loaded with oil, and performs its duties 
unattended for a period of six months at a time, 
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MACHINE FOR DRILLING RAILS AND DRIVING SCREW SPIKES 
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Fig. 1 





MACHINE FOR DRILLING RAILS AND 
DRIVING SCREW SPIKES. 

THE use of screw spikes in permanent way construction bas 
made but slow progress on American railways, and one of the 
objections to their use is the labour of boring the sleepers and 
screwing home the spikes. A hand power machine has been 
devised, having a vertical shaft with a socket, which is revolved 
by bevel gears by means of two crank handles, This isa 
somewhat awkward arrangement for any extensive use. In 
laying tramway permanent way in Chicago, the augers and 
spike drivers were electricaliy-driven machines, current being 
taken by means of a rod hooked over the trolley wire. 

The Atchison, Topeka and Santa Fé Railway is, however, 
making some extended trial of screw spikes, and is using a 
special machine to supply power for the augers and drivers. 
The idea is based on the petrol-operated lorries now employed 
by many progressive railways for the use of the maintenance 
gangs, thus saving the energy expended by the men in iriving 
a hand-operated lorry when going to and from work. The 
machine is a four-wheeled platform truck, or lorry, which 
may be lifted on and off the rails by the men. Onitisa 
petrol engine, and power is transmitted to the tools in either 
of two ways. In one arrangement, a shaft extends longitu- 
dinally under the platform, and has a coupling at each end 
for a flexible shaft, the free end of which is attached to the 























A NEW CALCULATOR. 





MANY aids for calculating the rates of velocity and dis- 
charge from pipes have been put at the disposal of the engi- 
neer at various times, but they have been applicable to one 
formula only. Realising the need for some simple calculator 
which can be conveniently handled and carried about, and | 
which is readily adjustable to any or all of the different | 
formule in common use, Mr. E. H. Essex, Assoc. M. Inst. | 
C.E., has designed the special calculating rule shown in the | 
accompanying illustration, and it is being put upon the | 
market by W. F. Stanley and Co., Limited, of Great Turn- | 
stile, Holborn, W.C. It is intended principally to enable the | 
engineer to ascertain rapidly, and with some fair degree of | 
accuracy, the rates of velocity and discharge from sewers and | 
water mains. Incidentally it can be used to find the velocity 
of discharge in different forms of channel, and, by the intro- 
duction of another set of slides, to obtain the discharges from 
gas mains, compressed air mains, or steam mains. 

The makers, in placing this new calculator on the market, 
call attention to the fact that the engineer has not only to 
decide which formula to use for the different classes of mate- 
rial and circumstances under his consideration, but he may 
be frequently called upon to compare his results with those 
obtained by others using different formule. This can 
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Fig. 2 


found the velocity and discharge when flowing full, it is not 
necessary to make any further movement: of the slides to 
obtain the velocities and discharges at any other depths of 
flow, for these may be read off directly by means of the scales 
marked proportionate depths of flow on the top and bottom 
slides. The velocities and discharges of standard Ovoid cul- 
verts are found in a precisely similar manner by merely 
reversing the slides. 

A smaller calculator is also made, which is rather more 
convenient to carry about than the one illustrated, but it is 
necessarily limited to Kutter’s formula, with value 1 = .013 
for sewers and culverts, and an alternative value of n = .011 
for water mains. 








A NEW PROCESS OF TREATING STEEL. 





PEARLITE is the trade name applied to steels treated by a 
special process at the works of the Pearlite Steel Company, 
Beeley Wood, Sheffield. The process consists in first heating 
the steel in bar or rod form to a uniform red heat and then 
dipping it into a bath containing a solution of a certain in- 
gredient, the nature of which is a secret. It is claimed, 
however, that the constituents of the bath are such as will 
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SLIDE RULE 


tool-driving mechanism held by the workman. In the other 
arrangement, the engine drives an air-compressor, and a 
length of hose is led to the tool carrying the auger or driving 
socket. 

In Fig. 1 the machine is shown with both devices in use. 
The man at the left holds the auger, and it will be seen that 
an iron strap is set upon the rail, this carries two hollow studs 
in which the auger is placed, thus automatically getting the 
proper position and inclination. Steel base-plates are used 
on each sleeper. The man at the right is holding the tool 
which carries the socket wrench for screwing in the spikes. 

In Fig. 2, the machine is operating a rail drill, which is 
held by the adjustable bars clamped across the rails. The 
machine may be used also for various purposes: it can operate 
rail saws, pneumatic riveting tools, paint spraying apparatus, 
&c. It has been found that with this machine one man with 
the auger can bore nine holes while two men with a crank 
auger are boring one hole. In the same way, one man with 
the power-operated socket wrench can screw in five spikes 
while two men with a cross-handled socket wrench are screw- 
ing one spike. In regular service the machine has one auger 
in front and two spike drivers behind, so that the two pro- 
cesses make about the same rate of progress. 

The motive power is a 12 horse power petrol engine, which 
also propels the trolley by means of a sprocket chain drive 
to one of the axles. The inventor is Mr. H. W. Jacobs, 
assistant locomotive superintendent of the Atchison, Topeka 
and Santa Fé Railway at Topeka. 








As a result of the terrible mine explosion at Courriéres 
in 1906, the Central Committee of the Coal Mines of France has 
erected a testing station at Lievin, where all questions regarding 
the safety of mines can be studied. 


FOR CALCULATING RATES OF VELOCITY AND DISCHARGE 


readily be done by means of the additional scale for the cur- 
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FROM PIPES 


generate hydrogen gas when brought in contact with the 


rent value of C upon the upper slide, representing the variable | heated metal, and that the gas permeates the metal, driving 


coefficient in Chezy’s original formula V = C vKs upon 
which all the later formule are based. 


off oxygen and nitrogen, and giving it a homogeneous and 
uniform structure throughout. 


We are unable either to 


To find the velocity and discharge of acircular pipe laid to | Verify or dispute the chemical action. We have submitted 
any gradient, saya 12in. pipe with a fall of 1 in 250, the upper | S@mples of steel bars 2in. square by Sin. long with the 


slide is moved until the diameter of the pipe, or its equiva- 
lent, “H.M.D., and the required gradient come opposite 
each other on the two scales at the top left-hand side of the 
calculator, as shown in the illustration. The velocity 
is then read opposite the arrow on the right of the top 
slide. In this instance it is 3.18ft. per second, as can be seen 
from a close inspection of the illustration. To obtain the 
discharge, the lower slide is moved till the diameter comes 
opposite the arrow on the upper slide, as shown. The dis- 
charge is then read opposite the arrow on the lower slide. It | 
will be seen that in the illustration the diameter, i.e., 12, 
is a little too much to the left, but if it were directly oppo- 
site the arrow, the discharge given under the arrow on the 
lower scale would be 149 cubic feet per minute. As the lower 
slide stands in the illustration the discharge is given as 
about 146. For corrections for the formula V = C Rs, the | 
method of procedure is as follows :—Taking Kutter’s formula 
n = .013, from a table at the back of the calculator, it is 
found that C for this value of m is 85. Having found this 
value, the lower slide is moved until the diameter is opposite 


following analysis to the Pearlite treatment :— 


Before Treatment. After Treatment. 


Specimen 1.— Per cent. Per cent. 
Carbon 0. Carbon .. 0.30 
Mar yanese 0.64 Manganese 0.63 
Specimen 2.— 
Carbon .. .. 0,41 Oarbon .. 0.42 
Manganese 0.62 Manganese 0.63 


The pieces were forged down to 1jin. square and tested 


with the following results :— 


Before Treatment. After Treatment. 


Specimen 1.— Per cent. Per cent. 
Yield .. . 23.0 Vield . are 
Rre-k 23? os” ae Break... 75.7 
Elongation .. 33.0 Elongation 33.5 

Specimen 2.— . 

Yield .. 27.0 Yield 27.0 
Break ; 39.9 Break... 41.0 
Elongatio.: 30.0 Elongation 28.5 


Chisels made from the specimens not tempered but merely 


hardened in water were found to be equal in cutting quality 
to the ordinary chisel steel tested against them, and the 


85, on the scale for the correct value of C, on the upper | treatment seems to have a beneficial effect for this class of 


slide, instead of opposite the arrow. The discharge is 
then read as before, which, in this particular instance, if the 


tool, for comparatively low carbon steel can be utilised, and 
as the tools do not require to be tempered the makers claim 


slide were shifted, would be 127. To obtain the corrected | that they can be placed in the hands of smiths with no 
velocity, the upper slide is moved until the arrow is again | special knowledge of the handling of this class of tool. 


opposite the diameter on the lower slide, and the velocity is | 
read as before. In this particular instance, if the slide were | 
moved as described, it would be found to be 2.7. Having ' 
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THE OPERATION AND MANAGEMENT OF TH 
PARSONS MARINE STEAM TURBINE 
PRACTISED ON THE U.S. 8S. CHESTER. 

by Lieutenant A. F, H. YATES, U.S.N., Member.* 


THE writer’s ex 


wes pyrienoe with the turbines of the U.S, 8. Chester. In view 


of these facts, I can hardly presume to discuss in all completeness 
such a broad subject as the head lines cover. At the time I 
began wy experience with the turbine, however, I searched in 
yain for literature of this nature and can safely say that none 

ists. 
ee particularly to those who for the first time become asso- 
ciated with the practical — of the turbine, and if such 
be the case | shall feel amply rewarded, as my efforts are directed 
primarily to that end. 

The turbine installation on the Chester is of the standard type 
designed by the Parsons Marine Steam Turbine Company and 
differs to no marked degree from the latest systems now under 
construction. A brief description should suffice. . 

There are six ahead turb nes, a high-pressure cruising, inter- 
mediate-pressure cruising, two main high pressures, and two low 
pressures. There are four independent shafts, each one fitted 
with a single, solid, three-bladed propeller of 6ft. diameter 
and 6ft. pitch. Reversing turbines are incorporated into 
the exhaust ends of each of the low-pressure turbines, A 
reference to Fig. 1 will make clear the arrangement cf tur- 
bines on shafts and the piping leads. A complete description 
of the Chester’s machinery will be found in Volume XX., 
No, 2, of the Society’s Journal. The high vacuum main- 


tained is assisted by the use of the Parsons vacuum augmenter. 
Independent air pumps are installed with connections to the con- 
Reference is invited to Fig. 2. 


densers through water seals. The 








rience with turbine engineering has extended | 
over a period of ittle more than four montis in the shops and | 
htly more than one year at sea. It has been confined mainly | 


1 trust that my remarks will prove interesting and of | 















learned in this way as to the uniformity of heating. The use of 
auxiliary exhaust steam for warming up was at one time con- 
| sidered, but the idea wasabandoned. On the Chester, connections 
from the auxiliary exhaust line are made to the second expansion 


of each main high-pressure turbine and into each low-pressure | 


receiver pipe. On one occasion before the vessel was commissioned 
auxiliary exhaust steam was admitted to the port main high 
ptessure in connection with warming it up, ad the results were 
slightly disastrous, it being found when the turbine was tried 
that biades were rubbing in the second expansion. The casing 
was lifted later and an examination showed a few blades loosened 
and some bent on their tips, though the situation was not serious. 
This was caused by the unequal heating of this part of the turbine. 
In this connection, steam should be placed on the glands at the 
same time it is admitted to the turbines. 

The general procedure of warming up the turbines on the 
Chester is as follows :— 

(1) Open the drains of all turbines to the condensers and unseat 
all thrott!e valves and spriag-loaded non-return valves. 

(2) Open main injection valves and overboard delivery valves. 
Start main air and circulating pumps, having circulating con- 
nections open to the vacuum augmenter condensers. 

(3) Crack the cross-conne*tion valve in the communicating pipe 
between the auxiliary steam line and the main steam line in 
engine-room, thereby putting steam on so much of the main steam 
line as is in the engine-rooms. ({bis is done, as the main steam 
line in the fire-room spaces is quite extensive, and so much of it as 
is forward of the engine-room bulkhead stop valves is warmed up 
with the additional boilers to be used as steam is raised on them. 
This leaves the boiler in use for auxiliary purposes sufficiently 
powerful to warm the turbines without assistance. ) 

(4) Close turbine throttle valves and open throttle by-pass 
valves. Keep a low vacuum. 

(5) Regulate pressure on auxiliary exhaust line, opening its 
connection to the steam gland system sufficiently to give a pressure 
on the glands of about 1 Ib. 

















| tion. 


any interference inside can be detected by the resultant vibration. 
If at any time there is a reasonable doubt as to conditious the 
turbine should be stopped promptly and given more time to warm 
up. No more than fifteen or twenty minutes are apt to be lost by 
so doing. 

Maneuvring, stopping and starting.—The turbines having been 
reported ready for use, signals from the bridge may be responded 
to with promptitude and dispatch. Manceuvring is accomplished 
with much greater ease than with the reciprocating engine, as 
there is no reversing gear necessary to operate or to fail of opera- 
The operation consists simply of the opening and closing of 
valves, and consequently but very few seconds are ever necessary. 
The m‘staken idea held by some who are not familiar with the 
turbine, to the effect that manceuviing is a lengthy operation, is 
entirely without foundation. An example which I will cite should 
clear away any beliefs to the contrary. During the first fifty 
minutes that the Chester was under way after going into commis- 
sion eighty-five signals were received from the bridge and each 
one was responded to. This was accomplished with a green crew, 
none of whom, including officers, had ever handled a turbine, and 
only three or f.ur had ever seen one ha.dled. The record was 
kept by a yeoman under my own personal direction and super- 
vision, so I can vouch for each signal. 

Full steam pressure may be admitted to the turbine as fast as 
the throttle can be opened, and the time occasioned to full open 
is but a few seconds, The valves should, most naturally, not be 
spun open with lightning speed, neither should they be opened 
irregularly by jorks. The turbines could hardly be expected to 
stand such treatment, but the valves may with perfect safety be 
opened smartly and with precision, and a sluggish response to a 
signal is entirely unnecessary. During peri ds of rest it is a good 
idea to admit an occasional blast of steam into the astern turbines 
for the purpose of keeping them warm. They act more efficiently 
when warmed up thoroughly, and the admission of light blasts of 
steam can be accompinied without turning the shafts, It can do 
no harm, even if an ahead signal is responded to at the time a 
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vecuum augmenters are virtually steam jets so arranged as to 
siphon the air from the condensers at a point just above the water 
level and deliver it to the water seal for the air pumps to handle, 
at a pressure of from lin. to 1,4in. of mercury higher than the 
condenser pressure. Thedischarge from the siphon passes through 
a small condenser for condensation and reduction in temperature. 
The system of lubrication installed provides for the supply of oil 
tothrust bearings, main bearings and spring bearings at a pressure 
of about ten pounds. The oil is supplied by steam-driven oil pumps 
and passes first through coolers on its way into the supply main. 
Separate pipes from the main pipe to the different bearings con- 
duct the oil to the latter, and separate pipes take it away by 
gravity to common return mains which discharge into the oil tanks 
in the bottom of the engine-rooms. Itis from these tanks that the 
oil pumps take suction. There are no valves in the system. The 
pipes which conduct the oil from the bearings have sight glasses in 
them so that the flow of oil may at all times be under observation, 
aid at the same points thermometers are attached to indicate the 
temperature of the oil as it leaves the bearings. Atone time small 
pressure gauges were fitted at each bearing to indicate the oil 
pressure, but these gauges are of doubtful value if the other 
methods are in use. 

Warming the turbines for getting undev way.—The utmost care 
must be exercised at this operation, as successful management 
depends more on it possibly than on any one other point. Much 
is heard about ‘‘ blade stripping” in the Parsons turbine, its likeli- 
hood to occur, &c, It might be expected to happen if an attempt 
is made to run the turbines before they have been thoroughly and 


| once an hour. 


evenly heated, though probably the tips of the blades only would | 


suffer. Except for this cause, or some such remote cause as a 
large bolt or nut finding its way into the turbine, stripping should 
never be expected in a properly constructed and well-balanced 
turbine. Thorough and even heating, however, is imperative, and 
no pains should be spared to see it done. 

The length of time necessary to properly prepare the turbine 
for trial is greater than for the reciprocating engine. With care 
and practice it can, however, be reduced to a minimum so as not 
to compare unfavourably with the reciprocating engine. 
safest practice is to allow plenty of time, except in emergencies, 
and to ayoid any unnecessary competition. No definite period 
can be stated here, as it depends on the size and shape of the tur- 


The | 


bine and the facilities for uniform heating. Three hours and a | 
half are usually allowed on the Chester from the time of beginning | 
to warm up to the time of getting under way, though the turbines | 


are generally tried and reported ready after three hours. They 
have been made ready in twenty-four minutes, and it is believed 
that they could be prepared in ten minutes. This, when it is con- 
sidered that the Chester’s brake horse-power is in the neighbour- 
hood of 24,000, cannot be considered unreasonable. That which 
1s to be avoided is local heating and consequent uneven expansion. 


| extremely low. 


| 


| pressure turbines have never given trouble as a result. o the 
of the backing turbines is frequently repeated several times, it | turbines to revolve idly in a vacuum. 
being the case very often that a rather high pressure is needed to | is considered sufficient reason. 


(6) Examine the strainers on oil pumps and test both pumps. 
Note first the amount and condition of oil in the gravity return 
tanks; draw off any water that may be in the tank. See that 
water service is on the oil cooler and on the water jackets of the 
spring bearings. 

(7) Steam having been raised on the additional boilers to be put 
in use, connect them, and open the engine-room bulkhead stop 
valves, closing the cross connecting valve between the main and 
the auxiliary steam iines. Close throttle by-pass valves, if 
desired, and continue warming up through the throttle valves 
partially unseated. 

(8) The turbines being warm, a set of micrometer readings for 
dummy clearances should be taken and entered in the log. 

(9) Open valves admitting steam to the vacuum augmenters. 
Disconnect jacking gear. 

(10) Start oi] pumps, by-passing the oil around the cooler. It 
should continue to be by-passed until the ship is under way and 
the oil has reached a tem 
will be sluggish and fill the bearings with difficulty. 

(11) Speed up the air and circulating pumps and raise the 
vacuum, and when a good vacuum ve, Ba obtained report the 
torbines ready for trial. 
way. When lying at anchor with banked fires and with orders | 
to keep the turbines warm they should be jacked over at least | 
They remain warm a long time after securing, but 
steam should be kept on them. Fifteen minutes’ notice is then | 
considered sufficient. 

Trying the turbines.—The turbines are tried separately at a low 


| should be the one so fitted. 


rature of 100 deg. Fah., otherwise it | 


Keep all drains open until well under | 


| careful judgment, 


| installation. 
| should be carefully selected, and be men of fair intelligence and 


blast of steam is passing in and before it is stopyei. Due to tha 
fact that the astern turbines are on the same spindle as the low- 
pressure ahead turbines, the dummy strips on the former must be 
of the radial type, whereas the latter are of the contact type. 
Fig. 3 illustrates the two types. The latter type permits of clcse 
and comparatively uniform regulation of the clearance, as will be 
explained later. The former type is a permanent adjustment and 
cannot be as efficient, as it must permit of more elastic limits. 
But one of the two dummies can have the type suited to adjust- 
ment, and it is, of course, most important that the ahead turbine 
It is because of the type of dummy 
strips fitted in the astern turbines that more careful handling of 
these turbines is considered necessary. Ivjudicious handling of 
the astern turbine throttle valves is particularly to be avoided. 
The same degree of attention is paid to one throttle valve as to 
the other on the Chester, and no trouble has ever been experi- 
enced with the astern turbines from such cause—indeed, no 
trouble from any source has ever heen had. No more time is 
necessary in handling the astern turbine than any other. 

If a reverse signal is received from full ahead to full astern, no 
anxiety need ever be felt. The valve to the astern turbine may 
even be started open while the ahead throttle is being closed, and, 
as the combined act required so little time, the reverral may be 
considered as almost instantaneous. Such an operation requires 
and should not be attempted until the 
operators are thoroughly experienced and acquainted with the 
The men assigned to stations at the throttle valves 


| sound judgment. A marked feature of the turbine lies in the fact 








Radial Gummy strips 


Contact dummy strips. 
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Fig. 3 


speed under light pressure, and if properly warmed they will move 
easily, and the chances of their giving trouble when opened out | 
are none. In trying them ‘ahead slow ” sufficient pressure should | 
really be given the main high-pressure turbine to insure the turn- 
ing of its accompanying low-pressure turbine by the exhaust | 
of the former. This will not happen if the exhaust pressure is 
On the Chester this is rarely done, as it results 
in giving the ship more motion than is desirable. The low- 


| up any doubt as to « ion for 


that, while less labour is required in connection with it as com- 


| pared with a reciprocating engine, more skill is required, for it is 


amuch more delicate apparatus. 

If running under cruising turbines, and a reverse signal is 
received, the execution of the signal involves no greater delay. 
Indeed, even less care is necessary than if the ship were running 
ahead under the main high-pressure turbines. This is because 
spring-loaded non-return valves are fitted in the exhaust pipes 
between the intermediate-pressure cruising turbine and each of 
the main high-pressure turbines. Steam is promptly cut off the 
cruising turbines, and at the same time the astern turbines’ 
throttles are opened. Delay in attending to the former would 
cause no embarrassment. however, because of the valves above 
mentioned, which close automatically. In actual practice the non- 
return valve is usually closed by hand at the same time the 
remainder of the operation is being attended to. This should clear 
ident due to the number of 
The general practice on the Chester is to 





turbines in operation. 


The test | confine operations to the main turbines only, and allow the cruising 


It seems simpler, and that 
The cruising turtines are for 















turn them the first time. The cruising turbines should, of course, | economy at low speeds, and it might be thought that when 
be tried out, but this, too, is omitted on the Chester, as it gives | manceuvring slowly the main turbines would prove wasteful, but 
the ship too much motion. These turbines are so much smaller | the difference in economy is so sight that an hour or two of 
than the others that they are almost certain to be warm if the | manceuvring would involve scarcely any appreciable loss, 
others are, and no difficulty has ever been experienced with them. | Water in the turbines due to condensation ora result of priming 
If there is any interference of the blading in any turbine it will | need cause no apprehension. The drains are always open when 
make itself evident by an intermittent rumbling or grinding | manceuvring, and if the — of water becomes known, it 
noise which, if very serious, will be very shrill. Tne ears should | disa pears almost as quickly as itcomes. It is broken into small 
be strained when the turbines are first tried in order to detect | particles, and passes out with the exhaust steam in the form of 
even the slightest noise, as a slight interference at such slow speed | spray, causing no damage. As the Chester's boilers furnish very 
might increase and give trouble upon opening out the turbine. | dry steam, this has seldom occurred in her turbines. On one 
The internal noises of the turbine become magnified upon having | occasion it was noticed in the starboard low-pressure turbine 
placed the ear to one of the turbine casing guide rods, or by | an intermittent thump and pounding noise being heard for a 
touching it lightly with the forefinger. (The guide rods referred | few seconds, during which time the shaft slackened in its speed 
to are standards fitted vertically at each corner of each turbine | in jerks. The water cleared away without necessitating any 
casing to assist in guiding the upper casing fair when it is being | action. 

lifted, thus guarding against the blades of the casing engaging | The inability of the turbine ship to compete with the ship fitted 
those of the spindle.) A pencil may also be held lightly against a with reciprocating engines is a frequent argument against the 
guide rod or against some exposed part of the casing proper, and | adoption of turbines. The Chester receives her share of this 


An examination of the turbine shows that steam is admitted to a 
circular steam belt, and in consequence the steam takes its initial 
direction over all parts of the rotor drum at the same time, and 
toward the exhaust end, At the exhaust end the steam leaves the 
turbine at the one point on the side of the casing where the ex- 
haust pipe is connected. For this reason it might be expected 
that the near side would benefit by steam of perhaps somewhat 
higher temperature than that on the far side ; that is to say, at 
this end of the turbine. In order to counteract any ill effects 
which might result from such cause it is considered advisable to 
utilise the jacking gear while warming up, turning the shafts one 
uarter or one half a cycle every half hour. In order, too, that 
the greatest possible benefit may be derived from the heat of the 
steam, it is considered a wise practice to keep an extremely low 
Yacuum, moving the air pumps as slowly as possible with safety. 
The various exposed parts of the turbine not covered by lagging 
should be felt with the hand from time to time, as much can be 








* From the Journal of the American Society of Naval Engineers. 
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criticism, and a great part of it is based on misunderstanding 
of conditions, All of her backing power is contained in 
two astern turbines, as previously mentioned. These turbines 
are of high-power design, and are in general uneconomical, this 
being partly due to their being of stunted dimensions with short 
blades, and partly due to the inefficient type of dummy strips 
which must be employed. For this reason high pressures of steam 
are most necessary to ensure successful results, but most import- 
ant is the necessity for having a sufficient supply. Therein lies 
the difficulty in nearly every instance where backing is not entirely 
satisfactory. Usually when entering port the ship is under quite 
limited boiler power, and the boilers that are in use are incapable 
of supplying’ the steam without the assistance of the blowers. 
The use of the blowers is quite apt to be prohibited, owing to the 
increased supply of cinders which they help spread over the ship’s 
upper deck. The natural result of such conditions is a weak 
response to backing signals, which it is not fair to blame the tur- 
bines for. With sufficient steam supply there should not bea 
marked difference between the backing qualities of the two types 
of vessels, though, of course, the small propellers and the high 
initial tip speed developed with the turbine installation must 
necessarily be some disadvantage. Again, the location of the two 
backing turbines on inboard shafts is bad for good results. 

Operation when fairly under way.—Reference is again invited to 
Fig. 1 in connection with a brief description of the manner in 
which the turbines are used for economical performance at differ- 
ent speeds. 

First, for low speeds—up to about 18 knots—the steam passes 
through all six ahead turbines, both the high-pressure cruising and 
the intermediate-pressure cruising being connected up with the 
four main turbines. Steam admitted to the high-pressure cruising 
exhausts into the intermediate-pressure cruising, and from the 
latter it exhausts through separate exhaust pipes to each of the 
main high-pressure turbines. From the latter it exhausts into the 
low-pressure turbines, thence into the main condensers. 

Secondly, for moderate speeds—up to about 23 knots—the steam 
passes through five ahead turbines ; being admitted to the inter- 
mediate-pressure cruising turbine, it exhausts, as before; into the 
main high-pressure turbines, thence into the low pressures and 
into the condensers. The high-pressure cruising turbine revolves 
idly in a vacuum, its drains being open to the condenser. 

Thirdly, for highest speeds, only the four main turbines are used, 
steam being admitted to each main high-pressure turbine inde- 
pendently, and exhausting in each case through the connected 
low-pressure turbine and iato the condenser. Both cruising tur- 
bines revolye idly in a vacuum, their drains being open to the 
condenser. 

Reduction of power in each of the arrangements is obtained by 
throttling. Increased power is obtained by raising the pressure in 
the steam belt of the turbine which is being used as the initial 
stage. In the first arrangement additional power may be secured 
through the use of a by-pass valve from the first to the second 
expansion, and also by admitting live steam direct to the inter- 
mediate-pressure cruising or to the main high pressures. Similar 
increase in power may be obtained in the other arrangements. 
Ordinarily these alternatives are not used, though they are apt to 
be of benefit at any time. 

An expansion coupling is fitted between the cruising turbines 
and the low-pressure turbine on the middle shafts. The forward 
end of the low-pressure shafts are built with twelve teeth, which 
engage with a slotted collar bolted to the flange coupling on the 
after end of the cruising turbine shafts. This permits of expan- 
sion at these points when the cruising turbines are connected, and 
permits of disconnecting the cruising turbines entirely. The 
couplings have always worked satisfactorily, but must be lubricated 
once a week. As but slightly increased efficiency can be expected 
from the main turbines with the cruising turbines disconnected, 
and as the joint is not easily broken, the coupling is always kept 
intact, and the cruising turbines when not in use are run idle in 
vacuo with drains open to the condenser. 

The turbines should run without noise and without vibration. 
Such noises as have been mentioned above, if heard while the ship 
is under way, would indicate unusual conditions, which should be 
investigated immediately, as long, heavy turbines may whip 
slightly in a sea-way, due to the rolling of the ship or the racing of 
the screws. This might canse the blades to rub now and then, 
and the turbine to groan or vibrate slightly. In very bad weather 
it has happened to the main high-pressure turbines of the Chester, 
but not sufficiently to cause alarm, being barely noticeable. If 
the clearances of the dummies were very scant, the dummy rings 
might run a slight risk of grinding for similar reasons, but the 
likelihood of such an occurrence is very remote. Any grinding at 
this point would indicate too secant a clearance, and would be very 
serious, necessitating readjustment at first possible opportunity. 
To relieve such a situation as the latter, the speed should be 
changed so as to permit of running under the pressure which 
ensures the greatest clearance in this turbine. This should be 
known from records kept, as will be explained later. On the 
occasion of a trial trip, one of the Chester’s main high-pressures 
came into zero clearance, and the dummy rings ground on the 
dummy slightly. At the time this turbine was under careful 
surveillance, so the situation was handled without difficulty. 
Clearances should not be carried so small, however, as to allow 
this to happen. Vibration may always be detected in co tion 
with any such noises, but it is hardly perceptible unless the 
difficulty is very serious. Slight tremors may be felt when the 
astern turbines are operated, but they are not noticeable unless 
looked for. The whistling of wire-drawn steam through throttle 
valves may at first be mistaken for irregularities in the turbine, 
but a little experience soon makes it easy to distinguish. 

it would appear that greater readiness for service shouid be 
expected of the turbine than of the reciprocating engine, as over- 
haul is so seldom necessary, and usually of a mild nature even 
then. Hardly any attention need be paid the turbine proper 
once it is under way, and no injury to attendants need ever be 
expected. The advantage resulting from the purity of the steam 
and its freedom from oil extends to the boilers, condensers, and 
feed-water heaters. Barely any cylinder oil is used on the 
auxiliaries in the engine-room of the Chester, a mixture of graphite 
and kerosene proving satisfactory for these engines. 

In smooth weather a constant initial pressure, with a steady 
vacuum, corresponds to a constant speed, but varying conditions 
of wind and sea, or great variations in boiler pressure, have a 
detrimental effect in this respect. So long as the boiler steam is 
dry, no variation in initial pressure for a constant speed is 
necessary, but when, with a drop in pressure, the steam becomes 
wet, the effect is felt at once. For this reason the fire-room force 
must be trained especially to preserve fairly constant limits of 
pressure. The effect of wind and sea is really marked, and 
higher pressures become necessary for the same s , with con- 
sequent loss in economy. This is against the turbine, but in spite 
of it the turbine ship is admirably fitted for heavy-weather work. 
The turbines do not labour or require throttling, but run with 
ease and adapt themselves freely to the changes. It may express 
their action best to say that they appear elastic under such 
conditions. The beneficial effect from having the wind astern is 
quite marked. The lower position of the centre of gravity due to 
turbine installations likewise is effective in securing increased 
stability. 

With a sudden change in speed it is found that the turbine 
does not firmly establish itself to the new conditions for some con- 
siderable time. The proper pressure to carry for a specified 
number of revolutions per minute cannot be exactly determined 
for nearly an hour, though, of course, one suitable for the approxi- 
mate speed can be found in a very few minutes, that is to say, 
within a quarter of a knot and less, Slight alterations in the 

ressure carried are apt to become necessary for several hours. 
More pressure is required before the turbine settles down than 
after it has become settled, A pressure-revolution table or pres- 








! . 
sure curve can only be used as a general guide, for such reasons 


as the above. , 

Running on a standard number of revolutions per minute is 
attended with the difficulty of ascertaining from time to time 
how many revolutions are being made. With four shafts, all 
revolving at a high rate, and two of the counters in one engine- 
room and two in another, mistakes are sure to be made. Besides, 
several minutes are required for the operation. A device con- 
nected with all of the shafts that would indicate at the working 
platform the general average at all times would bea most valuable 
aid to the throttling. Once the speed is established, however, it 
is maintained constant with comparative ease, though the man at 
the throttle must ever be at his station with his eye on the pressure 
gauge. It then serves to take counter readings about every twenty 
minutes. The Chester proved her efficiency as a guide ship in 
squadron on a recent run from Hampton Roads, Va., to Bradford, 
R.L. On this occasion a column formati was muintained, the 
Salem and the Birmingham steaming in their respective positions 
astern with an 800-yard interval. In spite of the marked differ- 
ence in the types of machinery of the three vessels, perfect distance 
was preserved from beginning to the end of the run. The officers 
of the following ships were loud in their praise of the standard 
s as preserved by the Parsons turbine. At the beginning of 
the run they noticed some unsteadiness in it, but when settled 
down none whatever was noticed. 

The Chester picks up headway with lightning rapidity. While 
this to a large extent is due to the fineness of her lines, it is also 
due to the turbine installation. Manceuvring from rest: should be 
harder with a ship having small propellers, but the turbines may 
be given steam so quickiy and they reach their speed so quickly 
that I believe for quick ahead action they are, on the whole, 
superior. I would not like to say the same for astern motion, 
however. 





(To be continued.) 








CATALOGUES. 





C. AND W. WALKER, Limited, Newport, Salop.—A useful blotter 
has been sent to us by this company. 

JOHN W. BAINBRIDGE, 2, Fen-court, Fenchurch-street, E.C.— 
This is a circular dealing with pencils for marking on all kinds of 
goods. 

Wo. PRIESTLEY, Gloucester.—List No. 61 has reached us; it 
gives particulars of the second-hand machinery which this tirm 
has in stock. 

F. Patrick, 15, Osford-street, Leeds.—From this firm we have 
received a leaflet which has reference to the ‘“F. P.” machine 
starter or belt shifter. Illustrations, prices, and other particulars 
are given. 

THE British, IRISH, AND COLONIAL DEPARTMENT OF THE 
MASCHINEN-FABRIK OERLIKON, Oswaldestre House, Norfolk- 
street, Strand.—Lhis is a list which describes and illustrates an 
electric fire engine. 

Lacy-HULBERT AND Co., Limited, 91, Victoria-street, London. 
—Sheets Nos. 01, 02, and M are to hand from this company. 
They deal with the ‘ Boreas” petrol-driven water pump, the 
Boreas rotary pump, and the Boreas air compressor respec- 
tively. 

THE Hart ACCUMULATOR CoMPANY, Marshgate-lane, Stratford, 
London.—'lhis company has sent us a well-bound catalogue which 
deals with ‘‘ Hart” accumulators of various types and sizes, and 
also accumulator accessories. Instructions for working ‘ Hart’ 
batteries are included, and prices, dimensions, &c., are given in 
tabular form, 

HASLAM AND SCHONTHEIL, Western Mail Chambers, Cardiff. 
—This is a price hst dealing with the ‘ Alpha” patented 
cable connector. These connectors, we are informed, are 
now being largely used by central station engineers, cable 
companies, power dis.ribution companies, and collieries having 
electrical installations, 

SALMON, WHITFIELD AND Co., Victoria Works, Kettering. 
London office, 1U, Bush-lane, Cannon-street, London, E.C.—This 
is a descriptive pamphlet having reference to the Whitfield 
patented suction and suction-pressure gas plants. The pamphlet 
is well illustrated, and contains information which should prove of 
interest to power users. 

WORTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street, Lyndon, E.C.—We have received a copy of this company’s 
new cata'ogue, which has reference to its patented centrifugal 
pumps. It is a well got up little publication, containing many 
excellent illustrations and information which should prove of 
interest to those who have to deal with the question of pumping. 


WILLANS AND ROBINSON, Limited, Victoria Works, Rugby. 
—This company has sent us an interesting pamphlet, which deals 
with the Willans vacuum turbine. It gives some notes on the 
possibility of installing these turbines for working in conjunction 
with reciprocating engines, whether condensing or non-condensing. 
It also contains an illustration of one or two sets erected at the 
works of Sir Bernard Samuelson and Co., Middlesbrough-on-Tees. 
Illustrations of the rotors of turbines of this type are also given. 
The pamphlet is one which appeals to ail large steam users, 
whether their engines run condensing or otherwise. 

HENRY Simon, Limited, Mount-street, Manchester.—Two sec- 
tional catalogues, sent us by this firm, one desling with band con- 
veyors, worms and creepers, and the other with elevators, Each 
contains admirable illustrations and particulars of nearly every 
possible type of apparatus of its kind. A third booklet is entitled 
‘* Types of Elevators, Silos and Grain Handling Plant,” and con- 
tains illustrations and descriptions of a few typical examples of 
the many grain silos and grain handling installations which this 
firm is responsible for. We are requested to state that Messrs. 
Simon will supply copies to firms interested in the subject of 
handling grain. 

J. HOPKINSON AND Co., Limited, Huddersfield. — Catalogue 
No. 660, second edition.—This is a well-arranged and compact 
publication of over 300 pages, and is divided into thirteen sections, 
as follows :—Section (1) General information ; (2) standard speci- 
fications for Hopkinson’s mountings ; (3) safety valves ; (4) high 
and low-pressure stop-valves ; (5) boiler teed valves ; (6) blow-off 
and scum valves; (7) water gauges and cocks, (8) pressure 
gauges, &c.; (9) isolating valves; (10) reducing and surplus 
valves ; (11) expansion joints, steam dryers, &c.; (12) whistles, 
indicator cocks, &c.; and (13) isdevoted to an index to code words, 
figure numbers, &c. The illustrations are very effectively 
produced. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Aston, 
Birmingham.—From this company we have received various 
catalogue sections, which are bound together in a substantial 
binder suitable for the bookshelf. Any section can readily be 
removed, if necessary, and new sections can be substituted. 
Among the things dealt with are controllers for cranes, tramways, 
polyphase motors, machine tools, &c., motor starters, ironclad 
combined quick-break lever switches and fuses, direct current 
control panels, ‘‘Ordnance” propeller fans, ‘‘Ordnance” centri- 
fugal or cased fans, incandescent lamps, electric lighting acces- 
sories, porcelain insulators, the Warner cut meter for determining 
the speed of machine t2ols, telephones, &c. A separate section, 
which has just reached us, deals with desk, wall, ceiling, and port- 
hole electric fans for alternating and direct current circuits, 
Prices, dimensions and other particulars ofj interest to buyers are 
given in each case, 





THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Latter Part of the Quarter. 

THE quarter is drawing to a close in a somewhat quiet 
manner as regards new business, but deliveries are being made 
regularly under present contracts, and when inquiries are madg 
quotations are mointained at the recent levels. ‘I'ne half-your now 
about to end has been only a moderate one for manufacturers, but 
business in some departments seems to have improved recently 
and the outlook on the whole is betterthanit was. The continued 
good reports from America have a favourable effect here, and it js 
hoped that the Transatlantic trade revival, if such it be, will be 
continued, June is always a quiet month in the iron trade in this 
district, and the present is no exception to the rule. Stock 
taking operations have already been begun at several works. 


Pig Iron Steady. 

A steady tone marks the pig iron trade without any 
notable pressure. There is not much inquiry for future deliveries, 
but if there were, producers would hesitate to commit themsvlveg 
in the present uncertainty as to the future prices of fuel, on 
account of the Mines (Eight Hours) Bill.” Pig iron may be «voted 
at :_-Staffordshire common, 46s.; part-mine, 48s. to 49s. 6d.; best 
all-mine, 80s. to 81ls.; cold blast, 110s.; Northamptonshires, 46s, 
to 47s.; Derbyshire, 47s, 6d. to 48s. 6d.; North Staffordshire, 49, 
to 50s. 


Steel. 

There is a fairly good demand for steel, both semi- 
finished and structural, and quotations are maintained at the 
following levels:—Bessemer sheet bars, £4 12s. 6d.; Siemens, 
£4 15s.; angles, £5 10s. to £5 15s.; girder plates, £5 lis. tw 
£5 17s. 6d.; boiler plates, £7 ; joists, £5 10s. to £5 15s.; mild 
bars, £6 7s, 6d. to £6 17s. 6d. 


Manufactured Iron. 

There is a moderate trade being done in best bars at £8, 
with £8 12s, 6d. for Earl of Dudley’s brand, and £7 for the second 
grade of the list houses. Unmarked bars vary from £5 lis. to £6, 
according to quality.. The Galvanised Iron Trade Association 
have re-affirmed quotations at £12 10s., and the shipping trade 
continues satisfactory. There is a tair demand for black sheets at 
about the following rates :—Singles, £7 2s. 6d. to £7 5s.; doubles, 
£7 5s. to £7 7s. 6d.; trebles, £7 17s. 6d. to £8. Rivet iron is 
quoted £6 15s. to £7; slit nail rods, £7; gas strip, £6 5s. to 
£6 7s. 6d., and hoop iron, £6 17s. 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 


The Month’s Pig Iron Trade. 

TRADING during the past month has throughout been on 
the side of the buyer, and the close is exceedingly weak. Indeed, 
prospects forward are by nu means good, and the recent fall in 
Stock Exchange securities as well as an absence of speculation 
has adversely affected all classes of iron. One encouraging fea- 
ture, however, is the fact that shipments continue good from Kast 
and West Coast ports, and hematite especially has shown some 
improvement in the demand, and closes firm at full rates to id. 

r ton dearer on the month. On the other hand, Middles- 
brough is 3d. to 6d. per ton lower; Scotch is also fully 6d. 
lower, but in Lincolnshire and Derbyshire there is not »much 
change to note. On the Iron Eachange here on Tuesday there 
was a good attendance, but buyers were in a minority and 
actual business was on a small scale. The balance of opinion 
was against any improvement in the market for some time to 
come, although, on the other hand, there were optimists who 
predicted an improvement in the course of a month or so. It 
is hoped for the sake of the iron trade that these predictions 
will be fulfilled. 


Finished Iron and Steel. 
There was a quiet feeling, with little or no change in 
quotations, 


Copper, Brass, &c. 

Sheets continue unchanged, but tubes are 4d. per lb. 
lower on the week. The reduction, however, has not stimulated 
business toany great extent. Brass tubes are unchanged, |.ead: 
Sheets very steady. Tin: English ingots were a shade firmer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s. ; Middles- 
brough, open brands, 57s. 7d. Scotch: Gartsherrie, 58s.; (len- 
garnock, 57s. 6d.; Eglinton, 56s, 9d. to 57s.; Dalmellington, 
56s, 9d. to 57s., delivered Manchester ; West Coast hematite, 
58s, 6d.; East Coast ditto, 55s. 6d., both f.o.b. Delivered Hey- 
sham : Gartsherrie, 56s.; Glengarnock, 55s. 6d.; Eglinton, 54s. 9d. 
to 55s.; Dalmellington, 54s, 9d. to 55s. Delivered Preston : Gart- 
sherrie, 57s.; Glengarnock, 56s. 6d.; Eglinton, 55s. 9d. to 56s.; 
Dalmellington, 55s, 9d. to 56s. Finished iron: Bars, £6 10s. ; 
hoops, £7 12s. 6d.; sheets, £7 15s. to £8, Steel: Bars, £6 5s. 
to £6 10s.; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 2s, 6d.; plates for tank, girder, and bridge work, £6 to 
£6 5s.; English billets, £4 10s. to £4 15s.; foreign ditto, £4 2s. 6d. 
to £4 5s.; cold drawn steel, £9 5s. to £9 10s. Copper : Sheets, 
£73 ; tough ingot, £63 ; best selected, £63 per ton ; copper tubes, 
9id.; brass tubes, 7#d.; condenser, 8d.; rolled brass, 64d.; 
brass wire, 62d.; brass turning s, Ofd.; yellow metal, odd. 
to 64d. per lb. Sheet lead, £17 5s. per ton. English tin ingots, 
£131 10s. per ton. 


The Lancashire Coal Trade. 

There was*a rather meagre attendance on the Coal 
Exchange, but discussion turned mainly on the coming into opera- 
tion of the Eight Hours Act. So faras could be gathered, some 
collieries have already commenced working under its provisions, 
so that it would appear that Lancashire will not be greatly 
affected. Whether there will be an official advance in prices at 
the beginning of July remains to be seen, but in view of the slack- 
ness of trade in Lancashire it is not very probable. (uotations 
are as follows :—Best Lancashire coal for domestic »urposes, 
14s. 2d, to 15s. 8d.; seconds, 12s, 2d. to 13s, 2d.; common, 9s. 2d. 
to lls. 2d.; best burgy, 10s. 6d. to 11s. 6d.; round furnace coal, 
lls. to 11s. 6d.; best slack, 9s. to 10s.; medium, 8s. 6d. to 8s. 9d.; 
common, 7s. 6d. to 8s, at the pit. Coal for bunkering purposes, 
screened, lls. to 11s, 6d.; unscreened, 10s, 6d., delivered Man- 
chester, 

Barrow-IN-FurNEs, Thursday. 
Hematites. 

The hematite iron market is a shade weaker, and business 
has to some extent fallen off, but makers have not for the 
moment been affected by this depression, as the orders they have 
on hand are keeping them going, and they anticipate they will be 
able to continue their present output of metal without resorting to 
any increase in stocks. The latter have kept very Jow for some time 
past, and itis to the interest of makers that they should continue 
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to do so, as in the event of a better market being experienced 
holders of stocks would participate in the improvement in price 
and, to some extent, in the fixing and maintenance of that price. 
Makers are quoting 58s. net f.o.b. for mixed Bessemer numbers, 
and 60s. to 61s. 6d. for special hematite, according to specifica- 
tion, while warrant iron is at 56s. 6d. net cash sellers. A fair 
amount of attention is being devoted to special hematite iron at 
resent, and there are both home and foreign buyers. In spiegel- 
eisen there is only a moderate trade, but a fair business is being 
done in ferro-manganese. Charcoal iron is selling in small 
rcels. The demand for scrap iron is not brisk. Iron ore sells 
only in moderate parcels at old prices, ranging from 11s, to 17s. 
r ton, according to quality. A large tonnage of foreign ore is 
ing smelted in the district. 


Steel. 

There is 10 improvemérit in the demand for steel, and 
orders are coming to hand slowly for railway material. The 
Barrow Steel Works, after a week’s stoppage, recommenced 
operations on Monday. In merchant steel very little is being 
done, while the inquiry for shipbuilding material is very quiet 
indeed. 


Shipbuilding and Engineering. 

With the launch of the Canadian ice-breaking steamer 
El Grey last week from the yard of Vickers, Sons and Maxim at 
Barrow, only one vessel in course of construction was left on the 
stocks, H.M. cruiser Liverpool. The firm, however, is negotiat- 
ing for new orders, and og to get them. Engineers are not 
doing much in marine work, but they are getting ready for what 
promises to be a very active time in the gun-mounting depart- 
ment. 


Shipping and Coal, 

The shipping returns of West Coast ports continue to 
show improvement in iron and steel exports. Last week the ship- 
ments amounted to 10,658 tons—iron 4552 tons and steel 6106 tons 
—as against 7903 tons for the corresponding week of last year, an 
increase of 2755 tons. For the year to date the shipments aggre- 
gate at 289,120 tons, against 243,743 tons for the corresponding 
period of last year, an increase of 45,377 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Business Situation. 


WE are approaching the end of the half-year without 
experiencing that improvement in industrial affairs which it was 
hoped would have been reached by this time. Business continues 
quiet in the heavy trades. The languid condition of the iron 
market is in a measure due to the stock-taking which is pretty 
general at this season, and deliveries of raw material are con- 
sequently restricted as much as possible until June is out, and, 
in some instances, will not be freely resumed until about the 
second week in July. In the coalfield the holding of the York- 
shire miners’ demonstration last Monday at Sheffield threw a 
little more work on to the close of last week. Business, however, 
is not much affected by this great annual gathering. There is 
at present no great pressure of orders, and the event is known 
so long before that any little pressure may be anticipated the 
week before. The Yorkshire collieries were set down on the 
Monday for the gathering as usual, but work was fairly well 
resumed on Tuesday morning. 


The Coal Trade. 


In domestic fuel the changeable weather keeps consump- 
tion at rather over the average for the season of the year. 
Quotations previously given are maintained, and, so far as can be 
seen, prices are not likely to be reduced in the near future. 
Deliveries to London and other southern markets are very good, 
and a similar remark holds with regard to the Eastern Counties. 
Best qualities are most in request. The briskest business is in 
steam coal, the export trade heing well maintained at 6d. per ton 
over the contract rate, which was 8s, 6d. per ton. Gas coal con- 
tracts, which, with very few exceptions, are made for the twelve- 
months, continue to be arranged on the basis of 6d. per ton less 
than last year’s rates, (Gas contracts usually occupy attenticn 
until about the middle of July. 


Small Coal and Coke. 


For best qualities of small coal the demand is active, and 
former quotations are easily maintained. The Lancashire cotton 
and Yorkshire woollen mil!s receive supplies fully up to the 
average weight at from 4s. 6d. to 5s. 6d. per ton. Coking qualities 
are also in request. Coke is fairly called for, best washed fetching 
10s, 6d. to lls. per ton ; unwashed, 10s. to 10s. 6d. per ton, the 
higher prices for coke being freely obtained. 


Iron Quotations. 

F While there is no improvement to report in prizes, there 
is no decline. The iron market, more than others, is affected by 
the stock-taking generally carried on at this season of the year at 
the various consumers’ works, and déliveries are therefore not very 
large. On the other hand, ironmasters, with the reduced output, 
are able to retain the iron which would ordinarily be delivered 
without forcing it on the market. Hematites, West Coast, 68s. to 
69s. per ton ; East Coast, 64s. to 65s. per ton—both less 24 per 
cent., delivered in Sheffield and Rotherham. The Lincolnshire 
Ironmasters’ Association met last Friday, but made no alteration 
in official quotations, which remain as follow:—No. 3 foundry, 
50s. per tou ; No. 4 foundry, 49s. per ton; No. 4 forge, 49s. per 
ton; No, 5 forge, mottled and white, 49s, per ton ; basic, 50s. 6d. 
per ton. Derbyshire, No. 3 foundry, 50s. per ton; No. 4 forge, 
49s, per ton. Lincolnshire and Derbyshire irons are net, delivered 
in Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 


The condition of the finished iron trade is not more satis- 
factory than last reported. Orders for bars are quite inadequate 
to afford full employment for the week, while there is no prospect, 
as trade is now, of any early opportunity of raising prices to a 
more profitable level. The hoop business is also languid. Bar 
_ 6 10s. per ton ; hoops, £7 10s. per ton ; sheets, £8 10s. per 

D, 


Steel, Files, &c. 


Further increased buying from the United States is the 
most encouraging feature at present in the steel trade, but that, 
as we pointed out last week, is confined to the high grades of 
steel, more particularly of high-speed qualities, and the tools pro- 
duced from them. With the settlement of the American Tariff 
Bill it is expected an important change for the better will be 
brought about. Orders have been suspended while the tar ff 
question has remained in a state of uncertainty, and the definite 
vecision of the points at issue will, it is anticipated, release a con- 
siderable amount of trade now in abeyanc>, Makers of twist drills 
in high-speed are doing a fair business, orders coming steadily 
forward. Very little is being received from engineering establish- 
ments regarding files, but the Admiralty requirements are finding 
a considerable amount of employment, the specifications for early 
delivery being heavier than usual. The cycle trade has of late 
been more active, and this has caused a larger consumption of 
steel used in the various parts of the machine. This remark also 
applies to the motor industry, particularly in respect of castings. 





This trade, howerer, is not heavy as regards weight, and is, for 
the most part, in the hands of a few firms who have made it a 
speciality. 


John Brown and Co., Limited. 

The annual repert of John Brown and Co., Limited, Atlas 
Works, Sheffield, for the year ending 3lst March last, has been 
issued. The directors state that ‘‘owing to the limited demand 
for armour and general trade depression, the operations at the 
Atlas Works were not so profitable as in the previous years. Con- 
sequent on the serious fall in steam coal prices, results at the 
collieries have been disappointing. A large output, however, has 
been obtained, and every effort 1s being made to keep down the 
working costs. The trials of H.M. first-class cruiser Inflexible 
were very satisfactory, and the vessel has been added to the 
British Fleet. Orders have been received for a second-class 
cruiser, three destroyers, and the machinery and boilers for H.M. 
first-class cruiser Indefatigable. A large steamer has recently 
been delivered to the Orient Steam Navigation Company for their 
new Australian mail service. ‘The directors regret that no orders 
have as yet been received for heavy gun mountings by the Coventry 
Ordnance Works, and consequently much valuable plant has been 
idle during the year. With this exception the results of the 
operations of the various subsidiary concerns in which the company 
has an interest have been fairly satisfactory.” The report further 
states that arrangements have been made for the acquisition of 
the greater part of the ordinary and preference share capital of the 
Dalton Main Collieries, Limited. These collieries are contiguous 
to the Aldwarke and Rotherham Main, and the arrangement will, 
in the opinion of the directors, be of both direct and indirect 
advantage to the company. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. ‘ 

No indications of improvement can be reported in con- 
nection with the Cleveland pig iron trade, for the continuous 
downward movement in prices is keeping consumers and specula- 
tive buyers out of the market. The increasing stocks are also 
weakening the position, and as what is usually a dull time of the 
year is at hand, people are in no hurry about buying, while some 
of the second hands are rather anxious to sell, so as to clear out 
and probably lose less than if they held on. The intelligence from 
the United States about a revival of trade there does not yet 
favourably influence the situation here. There can bardly be any 
duubt that business is more satisfactory in the States, for produc- 
tion increases rapidly, and advances of wages are reported even up 
to 10 per cent., but the commercial news from the Continent 
neutralises the influence of the better reports from America, and 
some traders in this district do not look forward very hopefully, 
though it is to be noted that there is a premium of 7d. to 8d. per 
ton on the prompt price for Cleveland warrants for delivery in 
three months, and, moreover, this week several of the Cleveland 
ironmasters have sold No. 3 for delivery over the second half of 
the year at 49s, per ton f.o.b., which is 9d. per ton more than has 
been realisable for prompt delivery. That is a favourable feature. 
Cleveland pig iron warrants have this week been as low as 48s, 2d. 
cash buyers, which isa lower figure than has been reported for 
more than a month. The price of No. 3 Cleveland G.M.B. pig 
iron has dropped to 483. 3d. per ton for early f.o.b. delivery, 
while No. 1 is at 50s. 9d., No.4 foundry at 47s, 3d., and No. 4 
forge at 47s. 


Hematite Pig Iron. 

The situation of hematite pig iron makers in this district 
is very unsatisfactory ; in fact, it may be said they are feeling the 
depression more than those engaged in any other branch of the 
iron and steel industries, and it would not be easy to find a pro- 
ducer who can realise a profit under the circumstances that now 
prevail, the cost of materials being out of proportion to the price 
that can be obtained for the pig iron. It is reported that makers 
hold considerable stocks, the production having for some time 
been in excess of the requirements. Makers in some cases say 
that if there is not an early revival in business it will be necessary 
to blow out furnaces, A first step in that direction will, in fact, 
be taken next week, for on Wednesday William Whitwell and 
Co., at the Thornaby Ironworks, Thornaby-on-Tees, will com- 
mence to blowout one of their three furnaces—all producing hema- 
tite iron. ‘hey will take advantage of the slackness of trade to 
re-line the furnace. Other firms will probably, with advantage to 
themselves and the trade generally, follow Messrs. Whitwell’s 
example. Certainly makers need some relief in the cost of 
ore and coke, and a reduction of the consumption of these 
appears to be the best way to bring about the cheapening of 
materials. The advantage of making iron at a loss to put into 
sock cannot be considered advisable. The price of mixed 
numbers of East Coast hematite pig iron is down to 55s. per ton 
for prompt delivery, makers as well as second hands taking that, 
while for delivery up to the end of August 55s. 6d. is quoted. 
Rubio ore is obtainable at 16s. per ton delivered in the Tees, but 
merchants mostly ask 16s. 3d., and cannot well afford to sell at 
less, seeing the rates they have to pay to the Spanish mine- 
owners, who are the ‘‘ masters of the situation.” Coke is cer- 
tainly somewhat easier than it was; in fact, there have been 
sales this week at 15s. 3d. per ton delivered at Middlesbrough 
furvaces, though 15s. 6d. is the general quotation. The demand 
for coke is short of the production, and there are considerable 
stocks at the collieries. 


Pig Iron Stock. 

It is unsatisfactory to note the continued increase in the 
stock of Cleveland pig iron in Connal’s public stores, recognising 
that at the same time the stocks in makers’ yards are also 
accumulating. Owing to this-merchants can readily buy Cleve- 
land pig iron for immediate shipment. It is curious to remark, 
however, that with so much iron in stock there is so little pressure 
among producers to sell. Connals on Wednesday reported that 
they had 233,651 tons of Cleveland pig iron in their stores, an 
increase this month of 12,573 tons, and only on a single day bas 
there been a decrease recorded. The stock consisted of 228,546 
tons of No. 3 Cleveland pig iron ; 4500 tons of No. 4 foundry ; and 
6U5 tons of other iron not deliverable as standards, 


Pig Iron Shipments. 

Though there has been some improvement in shipments 
of pig iron from the Cleveland district during the last few days, 
the month’s exports are not as good as might be looked for, and 
are not equal to those reported in April. During the next two 
months they are likely to be poor, as July and August are usually 
quiet shipping periods, and demands from the Continent are very 
slack, and judging from the reports of those who have been 
making business tours in Germany, are likely to continue so, except 
to Italy. Deliveries to Canada are improving, and as trade is 
reviving in the United States it is regarded as not improbable that 
the shipments from Cleveland to that market may before long 
become brisk. The production of pig iron in the United States, 
which was last year 40 per cent. less than in 1897, has lately been 
greatly increased, and is now at a rate almost equal to that of the 
year before last, when Cleveland sent nearly a quarter of a million 
tons of pig iron for the use of the ironfounders of the States. 
The quantity of pig iron exported from the Cleveland district this 
month to Wednesday night was 86,442 tons, compared with 
83,735 tons last month ; 92,115 tons in June, 1908 ; and 123,250 
tons in June, 1907, all to 23rd, 





Finished Iron and Steel. 


Generally producers do not speak well of business, they 
could do with a good many more orders than they are securing, 
for those which they are able to get do not suffice to keep the 
works regularly employed. The rail mills are the most fully 
occupied, and exports of steel rails are larger, as also are those of 
galvanised sheets, extensive supplies of which are shipped to India, 
Japan and South America, to which countries regular lines of 
steamers now run from the Tees. For heavy steel rails the prices 
are not below £5 5s. per ton net f.o.b. Black sheets are firm at 
£7 7s. 6d., less 2} per cent. f.o.t., and galvanised and corrugated 
iron or steel sheets, 24 w.g. in bundles, are quoted at £12 10s., less 
4 per cent. f.o.b., or 24 per cent. f.0.t. Steel joists are £5 7s. 6d. 
to £5 15s., less 24 per cent. according to quantity, small lots 
being at the higher figure. The demand for joists has 
been quiet, but now shows some improvement. The reduc- 
tions made in the quotation for shipbuilding materials have 
not brought out buyers, for the i of busi 
in shipbuilding is of very small extent, and apparently no re- 
duction that manufacturers can make will lead to the distribu- 
tion of orders for shipbuilding materials. Steel ship plates can 
be got at £5 15s., less 24 per cent., by home consumers, but 
£5 12s. 6d., less 24 per cent., will be accepted for export orders, 
thus giving an advantage to the foreign consumer, as is the case 
in connection with galvanised sheets, the foreign consumer being 
allowed a bigger discount. Steel bars are at, £6 5s. and iron bars 
at £6 15s., both less 24 per cent. f.o,t, dron bars at £6 15s., both 
less 24 per cent. f.o.t. Steel hoops are in growing request, and 
the makers are able to get £6.10s., less 24 per cent., for them, 
while steel nail strip is at £6 7s. 6d., less 24 per cent, 





Ironfounding. 

Those engaged in ironfownding in this district have lately 
experienced a very bad time, prices being such as hardly allow of 
profits being realised ; indeed, concerns which in past years have 
never missed paying dividends have been unable to declare any 
for the last half-year, and works are kept going very inter- 
mittently. 


The Eignt Hours Act, 

The Cleveland mineowners and their men have come to an 
arrangement about the application of the Act at the Cleveland 
ironstone mines which is: to come into force next week. The 
arrangement is to continue in foree as an experiment for three 
months, and if it does not answer some other arrangement will be 
devised. The Act will not apply to the collieries of Durham and 
Northumberland until January Ist next. 


Coal and Coke, 

. Business in the coal trade of Durham and Northumberland 
has slackened after a very brisk time and high prices over the spring. 
It is usual for trade to become quieter at this season of the year, but 
it was thought that the threatening state of affairs in Wales and 
Scotland would have kept business in the North-East of England 
in an inflated condition. Prices are certainly becoming easier, 
especially for steam coal, and second hands are rather anxious 
sellers, as the longer they hold on the Jess money they are likely 
to have to take. In the spring 13s. per ton was regularly realised 
for best steam coal, this week 11s. 9d, has been the figure, and 
seconds have dropped to 10s. 9d. Best gas coals have not been so 
detrimentally affected, and the fall in prices has been of smaller 
extent—10s. 9d. f.o.b. being asked, with 10s. for seconds. Bun- 
kers are easier, 9s. 9d. per ton being taken. Coke is in 
abundant supply, and the price of furnace coke is down to 15s. 3d. 
per ton delivered equal to Middlesbrough, while foundry coke is 
at 16s, 6d. f.0.b. This week most of ‘he collieries on Tyneside 
have been stopped for the annual holidays, which are given in 
Newcastle race week. The miners at Wingate Colliery have 
decided against agreeing’ to the co-partnery scheme which Sir 
Christopher Furness proposed for their acceptance. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Arrested Improvement of Trade. 

Nor a few signs were visible several weeks ago of an im- 
proving tendency in trade, and the movement appeared to derive 
considerable stimulus from activity in the metal and share 
markets. These latter have now become less active, and in Scot- 
land especially stock business has fallen — to a remarkable 
eatent. At one time it looked asif there would be a small boom 
in trade before the annual holidays ; but now there is no prospect 
of such a thing, as the holidays commence in the principal indus- 
trial centres in the course of the next three weeks. There is 
general concurrence in the opinion that, so far as Scotland is 
concerned, the chief cause of the arrested improvement in trade 
is the action of the miners’ leaders in threatening a general strike 
on the wages question, ihe settlement of which they have declined 
to submit to arbitration. They want to raise the-basis limit of 
wages from 5s. 6d. to 6s. per day, and the time they have chosen 
for such a purpose is about as opportune as possible, when it is 
certified that in Glasgow alone there are from 40,000 to 50,000 
operatives out of employment. The prices of manufactured goods 
have been steadily declining, and many works are either wholly or 
partially idle, and it is at such a time that the miners’ advisers 
have decided upon measures likely to raise the cost of production, 
and still further postpone the long expected improvement in trade. 
Merchants and manufacturers are compelled to restrict their 
operations to spot business, and such things as contracts extending 
over a period are scarcely to be entertained in any connection. 


The Pig Iron Market. 

The Glasgow iron market has been very quiet throughout 
the greater part of the week, and at some of the meetings of the 
iron ring no business whatever was transacted. Speculative deal- 
ings are being restricted, and there is now little likelihood of a 
revival of this class of business for some time to come. Cleveland 
warrants have been done at 48s. 8d. to 48s. 34d. cash, 48s. 5d. for 
delivery in thirteen days, 48s. 8d. to 48s. 54d. one month, and 
49s, 3d. to 48s. 10}d. three months. A larger proportion of the 
business than usual has been for delivery in three months, cash 
transactions being comparatively limited. 


Scotch Makers’ Iron. 

The output of Scotch pig iron is maintained, there being 
eighty-two furnaces in blast, compared with seventy-seven at this 
time last year. Uf the total, thirty-nine furnaces are making 
ordinary, thirty-eight hematite, and five basic iron, The foreign 
demand for Scotch pig iron is quiet. Lately there have been fair 
shipments to Canada, and an increased quantity of Scotch pig 
iron sent to Germany, but it is regarded as doubtful whether the 
improvement noted in the German demand is likely to continue. 
At any rate, the advices from Germany are of an unsatisfactory 
nature. Those from the United States, on the other hand, con- 
tinue favourable, but the American demand for Scotch pigs, which 
showed some expansion a short time ago, has recently fallen away, 
and insome weeks no iron whatever has beenexported thither. This 
hasbeensoin the past week. Homerequirementsaresmall, purchases 
being generally of a hand-to-mouth character. There has been com- 
paratively little change in prices of makers’ pig iron. Monk- 
land, f.o.s. at Glasgow is quoted No. 1, 563. ; No. 3, 54s.; Carnbroe, 
No. 1, 57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s.; No. 3, 54s.; 
Gartsherrie, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 60s. 6d.; 
No. 3, 55s. 6d. ; Summerlee and Langloan, Nos. 1, 61s.; Nos. 3, 
56s.; Coltness, No. 1, 88s.; No, 3, 56s.; Glengarnock, at Ardrossan, 
No, 1, 68s, 6d.; No. 3, 57s.; Eglinton, at Ardrossan or Troon, 
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R53. 6d.: Vo 2% 536. 61: Palrel'ingtun at Ayr, No. 1, 
; No. ?, 533. 6d.; Snotts, at Leith, No. 1, 60s. 6d.; No. 3, 
sd.; Carron, at Grangemouth, No. 1, 63s.; No. 3, 563. per 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the 
past week were small, amounting to 4900 tons, compared with 
6136 in the corresponding week of 1908. To Canada 573 to:s were 
despatched, South America 90, India 145, France 15, Italy 40, 
Germany 850, China and Japan 200, other countries 201, coastwise 
shipments being 2784 tons against 2610 in the same week of last 
year. The arrivals at Grangemouth of pig iron from Cleveland 
and district amounted to 10,252 tons, being 2412 tons more than 
in the corresponding week. 


The Hematite Trade. 

A fleet of twenty steamers arrived in the Clyde during the 
past six days with iron ore, three of the vessels being from the 
North-west of England and the rest from abroad. The amount of 
the output of hematite pig iron in Scotland at present is about 
13 000 tons per week, being 1000 tons weekly less than at this 
time last year, and it is understood that a good proportion of the 
iron is still going into store. Tie current demand for hematite is 
small, but prices are, if anything, a shade firmer. Cumberland 
hematite warrants have this week been quoted in Glasgow markets 
57s. 14d, to 57s. 44d. per ton, and merchants quote Scotch hema- 
tite 57s. 6d. for delivery at the West of Scotland steel works, 


Finished Iron and Steel. 

The depression in these branches is only partially relieved 
by a desire to have the available work pushed through in anticipa- 
tion of trade holidays, and also to provide for the inconvenience of 
a possible stoppage of work in the coal trade. For light structural 
steel material there has been a fair demand, but specifications for 
shipbuilding material do not come forward as could be desired. 
There is considerable activity in some departments of the engi- 
neering trade, and pipe founders in some instances report more 
favourably regarding the state of business. Reports concerning 
the condition of the malleable iron trade are stil unfavourable, 
and only partial employment is obtained at the works. 


The Coal Trade. 

The shipments of coal from the Scottish ports as a whole 
show a great improvement, the advance being chiefly on the East 
Coast. The markets have been firm, with an upward tendency in 
prices. In the last day or two, however, there has been a disposi- 
tion to slackening of demand in some districts, as buyers are more 
inclined to await the result of a conference on the wages dispute, 
which is to be held in Glaszow in a few days between representa- 
tives of the Scottish coalmasters and a deputation of officials of 
the Mining Federation of Great Britain. Coal is quoted, f.o.b. at 
Glasgow, el], Ss. 3d. to 9s. 9d.; steam, 9s. 6d. to 9s. 9d.; and 
splint, 9s. 6d. to 10s. per ton. The demand for home consumption 
is quiet as regards household coal. 








WALES AND ADJOINING COUNTIES. 
(From our oun Correspondent ) 
Last Week’s Coal Trade. 

THE fear of a coming strike brought two special features 
to the front Jast week. First there was a falling off in the inquiry, 
and it was evident that coal was being sought for in various new 
quarters, with the result that coal which in the general course of 
things would have been had in Wales had been obtained elsewhere. 
Another new feature was that dealers who were known to hold 
chance lots of coal found it impossible to sell at a price. This, to 
the alert mind of buyers, indicated that fears of a strike were not 
so strong as they had been, and also there was increasing tendency 
to a droop in price. On the whole best coals were weaker last 
week by 3d. aton. Should the present block be removed, and 
the current of the coal trade be freed from its obstacles, a good 
time is certain. 


Latest Prices at Cardiff. 

The air is so full of rumours and surmises that it is diffi- 
cult to comment or anticipate events, especially as the deliberations 
of the conference now being held in Cardiff may at the close of any 
meeting end in a complete upset of business relations, or, that 
quite ag likely, in a general agreement. Pending results, the 
underténe when our despatch was sent was easier ; inquiry for 
large not sustained ; dry coals’ figures remain ; small not so firm ; 
quotations for Monmouthshire sustained ; house coals only 
moderate ; and it was very evident that the usual movement of 
the season had not begun. Latest: Best large steam, 17s. to 
17s. 6d.; best seconds, 16s, 3d. to 16s, 6d.; ordinary seconds, 
lds. 6d. to 15s. 9d.; best drys, 17s. to 17s. 3d.; ordinary drys, 
l4s, 6d. to 15s.; best washed nuts, 14s. to 15s.; seconds, 13s, 
to 18s. 6d.; best washed peas, 12s. 6d. to 13s.; seconds, Ils. 
to 12s.; very best smalls, lls. to 11s. 6d.; best ordinaries, 
9s. 9d. to 10s. 3d.; inferior sorts, 8s, 9d. to 9s. 3d.; very best 
Monmouthshire, lds. 3d. to 15s. 6d.; ordinary Western Valleys, 
14s, 9d. to 15s.; best Eastern Valleys, 13s. $d. to 14s.; seconds, 
12s. 9d. to 13s. Bituminous coal: Very best households, 16s. 6d. 
to 17s. 6d.; best ordinaries, 14s, 6d. to 15s. 6d.; No. 3 Rhondda, 
large, 17s. 9d. to 18s.; brush, 13s. 6d. to 13s. 9d ; smalls, 9s. 6d. 
to 10s, 3d.; No. 2 Rhondda, large, 12s. 9d. to 13s.; through and 
through, 10s. to 10s. 6d.; smalls, 8s. 9d. to 93. Patent fuel, 16s. 
to 16s. 6d. Coke: Special foundry, 24s. to 26s.; foundry, 18s. to 
20s. 6d.; furnace, 16s. to17s. Pitwocd, 182. 3d. to 18s. 9d. Iron 
ore c.i.f. Cardiff or Newport: Rubio, 15s, 9d. to 16s, 


Newport Prices. 

Busincss was very restricted mid-week, and it was reported 
that nothing was being done for July. Buyers and sellers are 
waiting the result of negotiations at Cardiff. Steam coal: Very 
best Newport black vein large, 15s. to 15s. 3d.; Western Valleys, 
14s, 6d. to 14s, 9d.; Eastern Valleys, 13s. 3d. to 13s. 9d.; other 
sorte, 12s. 6d. to 12s. 9d.; best smalls, 9s. to 9s. 6d.; seconds, 
8s. 3d. to 8s, 9d.; inferiors, 7s. 9d. to 8s. Best house coal, 15s. 
to 15s. 3d ; seconds, 14s. to 14s. 3d. Patent fuel, 14s. 6d. to 
14s, 9d. Coke: Foundry, 17s. to 17s. 6d.; furnace, 16s, to 16s. 6d. 
Pitwood (ex ship), 18s. 3d. to 18s. 9d. Iron ore, c.i.f. Newport. 
Rubio, 15s. 9d. to 16s. Coal prices, f.o.b., less 24 per cent., cash 
in 30 days. 


Swansea Coal. 

As expected, compass of business continued within narrow 
limits. Swansea large coal and anthracite rubbly culm are in good 
demand, and difficult to obtain; higher prices ruling, and most 
qualities are ruling firm. Anthracite coal: Best malting, large, hand- 
picked, 23s, 6d. to 24s. 6d. net ; second malting, large, 21s. 6d. 
to 22s, 6d. net; big vein, large, 19s, to 21s., less 24 per cent.; 
red vein, large, 13s. to 13s. 6d., less 24 per cent.; machine-made 
cobbles, 23s. 6d. to 24s, net; Paris nuts, 23s. 6d. to 25s. net; 
French nuts, 23s. 6d. to 25s, net; German nuts, 23s. 6d. to 
24s. 6d. net ; beans, 16s. 3d. to 16s, 6d. net ; machine-made large 
peas, lls. Gd. to 12s. 6d. net; machine-made fine peas, &s. 6d. 
to 10s. 6d. net ; rubbly culm, 6s. 6d. to 7s., less 24 per cent.; 
duff, 3s. to 3s, 6d. net. Steam coal: Best large, 15s. 6d. to 
16s., less 24 per cent.; seconds, 13s. 6d. to 14s, 6d., Jess 24 per 
cent.; bunkers, 11s, 6d. to 12s., less 24 per cent.; small, 9s, to 
10s. 6d., less 24 per cent. Bituminous coal: No. 3 Rhondda, 
large, 18s. tc 18s, 6d., less 24 per cent.; through and through, 
15s, 3d. to 15s. 6d., less 24 per cent.; small, 9s. to 10s. 6d., less 
24 percent. Patent fuel, 14s. 9d. to 15s., less 24 per cent. Coal 
quotations are all f.0.b, net cash 30 days, 


| months ; copper, per ton, £58 5s. cash, £59 2s. 6d. three months ; 





Iron and Steel. 

There were more cargoes of iron ore last week, principally 
from Bilbao, and one from Caen ; pig iron came in from White- 
haven and Grimsby, but only one despatch of rails of any conse- 
quence. This was from Cardiff, about 3000 tons of rails forming 
part of the consignment on India State Railways account. Inthe 
works there is a degree of activity, though not to the same extent 
as lately, and the opinion expressed by the leading men is that 
the condition of things is being largely affected by the state of 
the coal trade. Once let the coal trade bs free from the rumours 
of strikes, and an earnest would be given for steady business and 
for completing developments in the steel works, The stoppage of 
the Siemens has now lasted eight weeks. One result of this has 
been the reduction to a day’s run of the Bessemer. Urgent needs 
for fishplates exist at Dowlais, sleepers and heavy rails are in 
demand, engineering and mechanical shops busy. , 


Latest Prices at Swansea. 

Hematite, mixed numbers, per ton, 57s. 4$d cash and 
one month; Middlesbrough, 42: 2}d. cash, one munth ; Welsh 
hematite, 62s.; East Coast hematite, c.if., 60s 6d. to 61s. 6d.; 
Bessemer, £4 10s.; Siemens steel bars, £4 19s. Other quota- 
tions :—Block tin, per ton, £132 lds. cash, £134 2s. 6d. three 


lead, £13 12s. 6d.; English, Spanish, £13 2s. 6d.; spelter, £22 per 
ton ; silver, 2s. 1}2d. An average production of pig iron is being 
made at Landore. and in steel the same number of furnaces were 
busily worked as in last week, Full time at the spelter, and at the 
three copper works, 


Tin-plate. 

The quantity of tin-plates received from works last week 
totalled 102,707 box:s; shipped during the week, 109,954 boxes ; 
stocks remaining at docks, 204,868 boxe:. Latest prices on 
’Change, Swansea :— Ordinary tin-plate, 1.C , 60 by 14, 112 sheets, 
108 lb ; Bessemer primes, 12s. to 12s 14d.; wasters, lls. 3d. to 
lls. 44d.; Siemens primes, 12s. to 1Zs, 14d.; wasters, lls. 3d. to 
lls. 4$d ; C A. roofing sheets, £8 7s. 6d. per ton to £8 12s. 6d.; 
Lig sheets for gaivanising, £8 7s. 6d. to £8 12s, 6d.; finished black 
plates, £9 5s, to £9 10s. ; galvanised sheets, 24 g , £12 1's. per ton. 
Throughout the district tin-plate has remainea fairly brisk, the 
only modifying condition being the action of the Conciliation 
Board. This is not regarded with much fear, and a settlement 
upon pacific lines is expected by the ablest authorities as certain. 
Thirteen steamers are due this week to load for the Far Kast. 
Outlook satisfactory. 


The Swansea New Dock. 

It is almost certain that the new dock will be ready for 
opening early in October. The approaches to the coal hoists 
form the most important work now proceeding. One of the 
Midland’s tips is well in hand. 


The Fusion Bills. 

Considerable opposition is yet anticipated in the Commons, 
and the passing in the House of Lords is regarded as a pre- 
liminary to a stormy time. Notices have been given of half a 
dozen motions against each Bill. Mr. Richard Bell, General 
Secretary Amalgamated Society of Railway Servants, will move, 
regarding the Cardiff Railway Vesting Bill, ‘‘That it be read a 
second time upon this day three months,” This would be equivalent 
to rejection. Motions in similar terms stand in the names of Mr. 
Lewis Haslam, Mr. Brunner, Sir Iver Herbert, Mr. Hardie, and 
Mr. Harwood. Motions in the same terms are placed, we find, in 
opposition to the Rhymney Railway Vesting bill in the name of 
Mr. R, Bell and others. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


The Siegerland Iron Trade. 

THE old complaint of weak quotations and insufficient 
occupation in most trades continues. In the iron ore department 
a specially dull condition appears to prevail, and although the 
working hours have been restricted, output is still higher than 
consumption. 


Iron and Steel in Silesia. 

In several branches of the iron industry a revival could be 
felt, and activity has been fairly strong during this week and the 
last, while in other departments less has been done than before, 
and orders have to be taken at very low rates. According to the 
Breslauer Zeitung, the Silesian ironmasters have expressed them- 
selves strongly in favour of an Upper Silesian Steel Convention. 


Rheinland-Westphalia. 

The iron and steel works of the district are only partially 
well employed, the demand for most articles »emaining quiet. 
Sales of the Steei Convention are stated to have been for May of 
present year 377,718 t., as compared with 364,669 t. in April of 
present year, and as compared with 414,855 t. in May, 1908. This 
shows deliveries to have been 13,049 t. higher than in April of 
present year, and 37,137 t. lower than in May, 1908. Of the 
deliveries in May 112,4:8 t. fall to semi-finished steel, as com- 
pared with 109,340 t. in April of present year, and as against 
114 599 t. in May, 1908 ; railway material, 116,863 t., as compared 
with 123,881 t. in April, and 162,913 t. in May, 1908; sectional 
iron, 148,437 t., as against 131,448 t. in April of present year, and 
as against 137,343 t. in May, 1908. 


* German Syndicates, 

On the 4th inst. the German Shipbuilding Steel Conven- 
tion was prolonged for an indefinite period. A prolongation of | 
the German Steel Castings Syndicate has not yet taken place, but 
prospects for a further existence of the said convention are 
favourable. The South German hoop mills are underquoting the 
Union of Rhenish-West,halian Hoop Mills, which has already 
reduced its quotations to M. 120 and M. 12250 p.t. for the 


sell pretty frecly. I+ is strange to note that whi'e inland rics 
for nearly all sorts of coal have been reduced, and English Coal, ag 
well as Belgian coke, is sold at lower rates in Germany now than 
in 1908, Bohemian brown coal can be disposed of at higher \uota. 
tions than during last year. 


Austria-Hungary. 

The quarterly accounts given by some of the leading iron. 
works show profits to have been considerably lowered, partly in 
consequence of a general weakness in demand, but also because 
quotations have been reduced. The condition of the iron industry 
continues lifeless, and the outlook is dull. Pit coal as well gs 
brown coal are in moderately good demand in Austria-Hungary 
and prices remain firm, ; 


The Belgian Iron Trade. 

Exports in manufactured iron are very limited, and 
German firms frequently bear away orders that have been strongly 
competed for by Belgian mills. Bars are languid, and plates are 
more neglected than before. Rail orders from abroad are increas. 
ing, and a good trade is also done in girders, Rates for crude 
iron are improving ; in the beginning of present month 62f. p.t. 
was quoted for forge pig ; 67.50f. p.t. for basic; and 69Ff. p.t. for 
foundry pig. Scrap iron is neglected. Semi-finished steel <hotys 
a good deal of life, and foreign sales have been satisfactory. [)r 
sorts of coal are in improving request on the Belgian market, 
Briquettes remain depressed. 








AUSTRALIAN NOTES. 


(From our own Correspondent.) 


THE quarterly report of the New South Wales Railways, ending 
March 3lst last, shows an increase in gross earnings of £37,{86, 
and the expenditure an increase of £45,924, over the corresponding 
period of last year. The increase in expenditure is owing to the 
continued increase in passenger traffic necessitating considerable 
additional train miles, also heavier repairs and renewals to rolling 
stock. The work in connection with the duplication of the line 
between Horasby and Lindfield, and Hornsby and Wondabyne 
bas made satisfactory progress. Good progress has also been made 
with the deviation to avoid the Lithgow Zig-zag. 

Quart~r ended March 31st, 
19.9. 190? 


Miles open... 

Revenue 

Expenditure 

Train miles run re 

Earnings per trainmile.. .. 
Expenditure per train mile.. .. .. 
Expenditure to earnings, per cent. .. 
Passengers, number .. .. .. 
Goods traffic, tons .. 

C. al and coke, tons 

Other minerals, tons 04,949 108,176 
Live stock traffic, tons .. 108,876 107,830 


New South Wales Tramways.—The earnings show an increase of 
£20,781 over the corresponding quarter of lust year, and the 
expenditure an increase of £19,375. There were 3,515,319 addi 
tional passengers carried, and 453,456 additional tram miles were 
run, 


576,380 
1,849,500 


Quarter ended March 3lst, 
1909, 1908. 


Miles open.. 

Revenu: 

Expenditure 

Tram miles run *m 
Earnings per tram n ile Yy. 
Expenditure per tram mile... .. 
Expenditure to earnings, per cent. 
Passengers carried, number eee 


75.63 
48,437,332 








LAUNCHES AND TRIAL TRIPS. 


SAGA, steel screw steamer ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Thule Steamship Com- 
pany of Gothenburg ; dimensions, 322ft. by 46ft. beam ; engines, 
triple-expansion, constructed by the builders; trial trip, June 
10th. 

PAULINA, steel screw steamer ; built by Sir Raylton Dixon and 
Co.; to the order of Modesto Pineiro and Uo., of Santander, 
Spain ; dimensions, 300ft. by 47ft. 3in. by 22ft. 3in.; engines, 
triple-expansion, 21]}in., 36in., 49in. by 36in. stroke, pressure 
180 lb.; constructed by the North-Eastern Marine Engineering 
Company, Limited ; trial trip, June 12th. 

CLEARFIELD, oil tank steamer; built by the Tyne Iron Ship- 
building Company, Limited ; dimensions, 360ft. by 42ft. Gin. by 
30ft. 6in.; to carry 6500 tons ; engines, triple-expansion, 26in., 
43in., 70in. by 48in. stroke ; constructed by the Wallsend Slipway 
and Engineering Company ; trial trip, June 14th. 








NAVAL ENGINEER APPOINTMENTS. 

Tue following appointments have been made by the Ad- 
miralty :— 

Engineer-Commanders.—J. T. Willoughby, to the Vivid, 
additional, for the Collingwood, and to assist on Staff of Admiral 
Superintendent ; W. H. James to be First Assistant to Manager of 
Engineering Department, Portsmouth Yard; G. W. Baldwin, to 
be First Assistant to Manager of Engineering Department, 
Chatham ; C. E. Eldred, to the Hermione. 

Engineer- Lieutenants. —H. M. Cave-Browne-Cave, to the 
Indomitable, and H. H. Carter, :o the Inflexible, both lent for 
training ; G. J. Sisley, to the Vivid, supernumerary ; F. Guyer, to 
the Pembroke, supernumerary ; W. A. Donovan, to the Sirius ; 
J. G. Budge, to the Goliath; F. Guyer, to the Sappho; W. S. 
Torrance, to the Hawke, temporary for manwuvres; G. J. 
Sisley, to the Niobe; U. E. Stone, to the Andromeda; R. J. 





third quarter. 


Latest List Rates. 

. The following are the current quotations for iron ore, raw 
and finished iron, as given by the Diisseldorf Change on June the 
4th :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 p.t. net at mines ; spiegeleisen, 10 
to 12 per cent. grade, M. 63 to M. 66; white forge pig, Rhenish- 
Westphalian and Siegerland brands, M. 56 to M. 55; steel iron, 
M. 58 to M. 60; German Bessemer, M. 59 to M. 61; basic, free 
place of consumption, M. 49 to M. 50; Luxemburg forge pig, free 
Luxemburg, M. 44 to M. 46; Luxemburg foundry pig, No. 3, 
M. 47 to M. 49; German foundry pig, No. 1, M. 58 to M. 60; 
No. 3, M. 57 to M. 61 ; German hematite, M. 59 to M. 61 ; bars in 
basic, M. 97 to M. 103 ; iron bars, M. 122.50 to M. 125; hooys in 
basic, M. 120 to M. 122.50; common plates in steel, M. 104 to 
M. 110 ; steel plates for boiler-making purposes, M. 114 to M. 120; 
sheets, M. 117.50 to M. 125 ; all per ton, free at works. ‘ 


The German Coal Market. 

A steady trade is done in coal, although substantial orders 
are scarce. Sales from Silesia to Austria-Hungary have increased 
upon the week. 

The situation of the Rhenish-Westphalian coal trade is much 
the same as before ; dry sorts of coal have been in rather better 
inquiry than previously. The business in coke is very dull, with 
no prospects of improvement in the immediate future, Briquettes 





Brown, to the Crescent, lent ; F. Morrison, to the Diadem, and 
F. W. Hamblin, lent, all temporary, for manceuvres; J. J. 
Sargent, to the Controller’s Department, Admiralty; C. KE, M. 
Roe, to the Andromeda, and C. J. B. Stoneman, to the Niob-., 
both lent for manceuvres, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. JoHN W. BalnsrincE, of 2, Fen-court, Fenchurch-street, 
K.C., has been appointed agent in Great Britain and Ireland for 
the Bismarckhiitte Steel Works, Berlin. 

F, REDDAWAY AND Co., Limited, hose makers, of Pendleton, 
Manchester, and 50, 51, Lime-street, London, have recently enlarged 
their works for the purpose of supplying fire brigades, not only with 
their well-known canvas and rubber-lined hoses, but also with the 
latest pattern fire-extinguishing apparatus. New premises have 
just been opened at 212, Shaftesbury-avenue, W. 








Conrract.—The burgh of Partick have placed an order with 
the Lancashire Dynamo and Motor Company, Limited, for one 
1000-kilowatt Belliss L.D.M. set, complete with condenser, cooling 
tower, and the necessary pipework, 
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BRITISH PATENT SPECIFICATIONS. 





When ant is con icated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
the complete specification, 

Any person may on any oy the grounds mentioned in the Acts, within 
two wonths of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM GENERATORS. 


16,072. July, 1908 —IMPROVEMENTS IN STEAM GENERATING 
PLANT, Noel Newall Haigh, of Heath Bank, Watersheddings, 
Oldham, Lancaster, 

This invention relates to steam generating plant, and has for its 
object to provide in an economical manner for the raising of the 
boiler feed-water to a high temperature before it enters the boiler, 
end for the superheating of the steam to be supplied to the engine 
to a sufficient extent to prevent cylinder condensation. A super- 
heater A is arranged in the boiler flues. The delivery from the 
superheater is caused to flow, by pipes or conduits BC, fitted with 
regulating or control valves at D and E, toa reheater F and to the 
pipe main G between the boiler stop valve H ard the equivalent 
valve of the engine. The reheater consists preferably of a cylin- 
drical vessel, fitted with a pipe J, through which the feed-water is 
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Reheater 


admitted. The lower end of the pipe I is open, and is provided 
with a distributing head J. Below the head a number cf 
discs K are fitted to the central superheated steam pipe M, such 
discs being alternately of a convex and a concave form, and 
arranged so that the water flowing out from the distributing rose 
or head on the pipe I is caused to flow over the discs in a thin film 
or stream, and thus pass in a circuitous manner, as indicated by 
the arrows, and in an attenuated form, from the upper to the 
lower end of the reheater, whence it passes through the outlet N 
into the boiler, But immediately on issuing from the pipe I and 
throughout its descent of the reheater the feed-water is directly 
exposed to, or mingles with, the superheated steam, which is 
admitted through apertures O in the pipe M, and completely fills 
or charges the reheater at boiler pressure during the whole time 
that it is in communication with the superheater. The connection 
with the superheater is preferably at the bottom of the reheater, 
as shown, in order that the hottest superheated steam shall meet 

the hottest water within the reheater.— June 2nd, 1909. 

22,641. October 24th, 1908.— IMPROVED METHOD OF REGULATING 
THE SUPERHEATING OF STEAM AND APPARATUS THEREFOR, 
Louis Marie Gabriel Delaunay Belleville, of 17, Boulevard 

Richard Wallace, Neuilly-sur-Seine (Seine),and 83, Boulevard 
de Courcelles, Paris. 

The process which forms the object of the present invention 
consists in injecting water at the inlet to the superheater by means 
of a pin cock closing an orifice of small diameter, and, by means of 
a screw thread, permitting of obtaining apertures progressing by 
successive fractions, which may be as small asnecessary, The water 
injected may be taken from the feed-water heater, if there be one, 
or from any point on the delivery chamber or pipe of the feed 
pump. The pipe A conducts the steam from the generator to the 
superheater B. Upon the elbow C there is mounted a screw pin 
cock I) presenting a small orifice, and which, by means of the pipe 


N° 22,641. 
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Side Elevation 
of Superheater. 


Front Elevation 
of Superheater 





Gradusted Dial 


Section of the Screw pin Cock. 


E, is supplied with water, which may come either from a feed- 
water heater or directly from the delivery chamber or heater of 
the feed pump. A hand wheel or handle F serves for opening the 
cock ; the finger G engages in notches H in the graduated dial K 
and holds the cock open. When the control is automatic the 
finger G is cispensed with. A thermometer is arranged either 
at the outlet of the superheater or where the steam is admitted to 
the engine. When this thermometer indicates a temperature in 
proximity to the predetermined upper limit, the cock L is opened 
to the extent of one division. The water is injected into the 
superheater ; the steam carries it along, pulverises it, and the 
superheater vaporises it. As soon as the fresh steam formed 
reaches the outlet of the superheater the thermometer indicates a 
slackening in the increase of temperature ; then the temperature 
remains stationary, and finally falls, If the reduction of tempera- 
ture obtained is not sufficient, the pin cock is set at the ‘second 
notch, and so on in succession until the desired result has been 





obtained. By appropriately regulating the quantity of water 
injected into the superheater the temperature of the steam may 
be kept within limits which are close enough for practical purposes. 
—June 2nd, 1909. 


INTERNAL COMBUSTION ENGINES. 


No. 9147. April 27th, 1908.- IMPROVEMENTS IN INTERNAL Com- 
BUSTION ENGINES FOR OVERCOMING AN OVERLOAD, Ugo 
Tessarotte, of 15, Via Dante, Milan, Italy 

This invention relates to internal combustion engines, and has 
for its object to provide an improved method of increasing the 
¢fficiency of the same when under overload. In all three en- 
gravings the dotted expansion line represents the working diagram 
furnished by the engine in normal working without the increased 
power attainable by the invention, the admission of the normal 
charge of fuel beginning at A after the compression of the air is 
finished and, under normal load, being terminated at B'. When 
under overload, compressed air alone is introduced to increase the 
working efficiency—see middle diagram—the admission of com- 
pressed air begins at the point C—that is to say, during the 
normal admission of fael. The pressure curve rises owing to the 
admission of the compressed air, so that, as shown in the middle 
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diagram, asharp bend is formed at C, the curve then rising a 
little. The admission of fuel ends at the point B!, which is pro- 
jected on the raised curve in an approximately vertical direction 
from the normal pressure curve. The admission of the compressed 
air terminates at the nroint D. The top and bottom diagrams 
represent the course of the pressure curve under overload with the 
admission of auxiliary compressed air and auxiliary fuel according 
to the invention. Since here the admission of the fuel is 
accelerated from the start, the pressure curve rises from the 
point A above the course of the highest normal load. The admis 
sion of the normal fael charge for full load continues up to point 
B!, whereupon the admission of the auxiliary fuel begins, without 
any interval, and continues to point B of the curve. The com- 
pressed air admission begins at point C, but as shown in the 
bottom diagram the points C and B! in this case are nearer to A 
than when compressed air alone is introduced as in the middle 
diagram. The admission of compressed air continues up to the 
point D. The regulation of the efficiency can be effected in this 
case by any convenient means, either by regalating the admission 
of fuel or compressed air, or both. - June 2nd, 1909. 


TURBINES. 


581. January 9th. 1909.—IMPROVEMENTS IN OR RELATING TO AP- 
PARATUS FOR FIXING BLADES, Johannes Joachim Dahl, of Gross 
Flottleek, near Hamburg. 

The turbine drum T, having several grooves therein, is to be 
provided with blades, which are divided from one another by 
distance pieces B. The shaft of the drum is supported in bearings, 
and is provided with a brake C, the lever H of which is loaded 
by means of a weight G. Parallel to the axis of the drum there is 
supported a shaft W, which at one end is provided with a disc 
carrying an excentric pin E. The excentric pin E has pivoted to 
it a pressing or caulking tool 8, the point of which fits in the 
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grooves of the turbine drum, and is adapted to press against the 
blades and distance pieces. When the shaft W rotates, the press- 
ing tool is reciprocated in a substantially tangential direction 
between the positions X and X!. Jn the position X! the blades 
and distance pieces are inserted. During the motion from the 
position X! to the position X these blades are firmly pressed by 
the tool. In consequence of the constant braking force exerted 
on the axis of the drum by the brake B, the pressure of the tool S 
is always the same, and this pressure may be adjusted by adjusting 
the brake. In all.cases the pressure of the tool S on the distance 
pieces must be sufficient to upset the ‘blade root and distance 
piece. When this pressure is reached, the drum T is caused to 
rotate through a short distance by the further motion of the tool 
8. It will be seen that this further rotation is effected by over- 
coming the resistance which is applied to the drum by means of 
the brake, and that this resistance is at least as great as the pres- 
sure necessary to upset the parts to be fixed in the groove, When 





starting to insert a ring, or crown of blades, a yoo is inserted in 
the groove in the usual manner, and the first blade butts against 
the wedge. When the crown of blades is almost completed, a 
bent tool may be used for inserting a few of the last blades, while 
the remaining blades are, of course, inserted by hand in the usual 
manner. ‘There are several modifications and ten illustrations.— 
June 2nd, 1909. 


PUMPING AND BLOWING MACHINERY. 


15,511. July 22nd, 1908.—IMPROVEMENTS IN AIR Pumps, Charles 
Day, general manager of the Mirrlees Watson Company, 
Limited, 45, Scotland-street, Glasgow, Scotland. 

This invention relates to air pumps for exhausting air or other 
gases from steam condensers or other chambers. It is also 
applicable to the compression of air or other gases to pressures 
higher than that of the atmosphere. In both the engravings A is 
a casing forming the chamber B and containing the rotating drum 
C, in the rim of which are formed the ducts D. The rotating 
drum has its axis E carried in a suitable manner through - the 
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casing A, so that convenient means of rotating it may be applied 
The liquid enters the casing at the opening F, whence it passes to 
the interior of the drum C. From this drum it is discharged 
through the ducts D, as the outlets to these are uncovered during 
rotation. The liquid is therefore projected across the chamber Bin 
sheets or curtains, the ducts being so formed as to project the liquids 
in sheets or curtains. As the drum revolves, each sheet or curtain 
of liquid is moved down the chamber B, and thus acts as a piston, 
and causes an inducing effect which therefore tends to exhaust air 
or gas from any vessel or space with which the entrance G to the 
chamber is put into connection. As each sheet of liquid reaches 
the outlet end of the chamber, the air or gas contained between 
that sheet and the preceding sheet is discharged through the out- 
let H. The energy contained in the moving streams of liquid 
being the source of power for discharging against a higher pres- 
sure than prevails in the chamber.—June 2nd, 1909. 


DYNAMOS AND MOTORS. 


11,336. May 25th, 1908.—IMPROVEMENTS IN CONNECTION WITH 
DyNaMoO-ELECTRIC MACHINERY SUBJECT TO FLUCTUATION OF 
Loab, the Electric Construction Company, Limited, of Bush- 
bury Works, Wolverhampton, in the County of Stafford, and 
William Buchanan, of the same address, 

This invention relates to an improved automatic regulator for 
varying the field excitation of dynamo-electrical machinery subject 
to fluctuation of load, and is especially intended for use in con- 
nection with electrically operated rolling mill or other plant in 
which a fly-wheel, or the equivalent, is employed in regulating the 
operation of the machinery, but the invention is not limited 
thereto. The armature A of the auxiliary motor is driven by 
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current from the mains, and the field magnets—indicated at D— 
of the motor are excited by current passing from the mains to 
the motor F. In series with the field winding G of the motor F 
is a spring or weight-controlled rheostat, which is operated from 
the armature spindle of the auxiliary motor, for instance, by a 
— keyed on the spindle gearing, with a quadrantal rack 

eyed on the axis of the lever arm H of the rheostat J, the 
rheostat arm H being acted upon by a force, such as by a spring 
K, acting on the quadrantal rack, or by a hanging weight. 
When the current taken by the motor F increases, the torque of 
the auxiliary motor A will increase, owing to the increased 
current passing round its field magnets D, and the lever arm H of 
the rheostat J will be operated so as to remove resistance from 
the rheostat and increase the exciting current of the motor F, 
and thus cause the speed to diminish, and the fly-wheel K will 
give up some of its stored energy. When the current taken by 
the motor F falls below the average arhount, the terque f tle 
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motor A will diminish, and the weight, or the spring, will over- 

come this decreased torque and operate the lever arm H of the 

rheostat J, so that more resistance will.be put in the exciti 
cireuit of the field G of the motor F, thus increasing the ‘peed 
ga and restoring energy to the fly-wheel K.-June 2nd, 

1909. 

11,871. June Ist, 1908.—IMPROVEMENTS IN AND RELATING TO 
CoMMUTATORS FOR DyNAMO ELEcTRIC MacuHines, The 
Honourable Charle: Algernon Parsons, C.B.. and Alerander 
Henry Law, both of Heaton Works, Newcastle-on-Tyne. 

The object of the present invention is to support the commu- 
tator or other part to which the invention is applied in such a 
manner that it can expand without danger of j ing or b ing 
loose or throwing undue stresses on the shaft. The invention 
consists in providing means for allowing the commutator to 
expand longitudinally without the use of sliding metallic surfaces, 
by supporting one or both ends on a suitable structnre which 
possesses considerable strength radially and is capable of deforma- 
tion in an axial direction. In carrying the invention into effect 
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according to one modification the commutator bars are supported 
strongly by means of rings internally of conical form, insulation 
being placed between the rings and the commutator bars. The 
commutator bars are disposed around the armature shaft in the 
usual manner. As shown on the outer end of the shaft A, there 
is provided a steel diaphragm D, on a strong hub B, which is 
threaded over the armature shaft and keyed thereon. The dia- 
phragm D is bolted or otherwise attached firmly to the outer one 
of the rings C, fitting on the commutator bars G, and thus sup- 
ports the outer end of the commutator. The hub of the dia- 
phragm is held in position by means of a nut E, preferably so 
placed as to exert a constant pressure on the commutator towards 
the armature windings. The inner end of the commutator may 
be similarly supported by adiaphragm with holes in it to pass the 
commutator connections as shown in the lower engraving or the 
connections may be carried outside the diaphragm, or the com- 
mutator may be supported on a cone in the usual way. The 
flexible diaphragm or diaphragms may be mounted on a sleeve, 
threaded and keyed on to the shaft. There are several modifica- 
tions. —June 2nd, 1909. 


15,487. July 2ist, 1908.—IMPROVEMENTS IN DYNAMO-ELECTRIC 
MACHINES, John Wesley Burleigh, of Hazeldene, Leslie-street, 
Rowbarton, Taunton, Somersetshire. 

This invention relates to improvements in dynamo-electric 
machines by means of which sparking at the commutator and 
magnetic leakage is reduced, and at the same time good ventila- 
tion is provided for, A Aare field magnets united by the yoke. 
On the limbs M. N, O and P of these (M and O heing, say, S pules 
and N and P N poles) are mounted the main field coils. As will 
be seen, the main field coils are arranged so that a part X of each 
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lies in the neutral zone directly over and parallel, or nearly 
parallel, to the coils of the armature which at the time are 
undergoing commutation, Placing the field coils in this position 
essens the sejf-induction of armature coils undergoing commuta- 
tion and reduces magnetic leakage. The opposite parts Y of the 
main field coils are placed as shown so as to leave a considerable 
space between them. In this space commutating or reversing 
poles are placed with their coils. It is to be noted that the angle 
between the axis of a main pole core and the axis of a commu- 
tating pole is equal to 360 deg. divided by the number of main 
poles, This arrangement of the main and commutating pole 
cores is a distinctive feature of the invention, and it permits of 
these parts of the main coils which lie in the neutral zone 
being conveniently brought very close to the coils of the arma- 
ture which at the time are undergoing commutation. The 
arrangement of poles and windings is shown diagrammatically in 





which the full line represents a winding of a series wound 
armature, the dotted lines H the portions of the field coils and 
the rectangles the commutating poles. As only a comparatively 
stnall mass of metal is required in the yoke for carrying the main 
flux, in fact only what is passing through the commntating 
poles, this yoke may safely be cut away at the parts K so as 
to provide ventilating holes through which air may pass for 
cooling purposes.—June 2nd, 1909, 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,288. December 18th, 1908.—PLANING MACHINE FOR PLANING 
AND MACHINING IRON, STEEL, BRASS AND OTHER MATERIALS 
John William Pitt, engineer, Newlands, Newlands-park, 
Sydenham, London, S.E. 

This invention relates to planing machines in which the tables 
or buftits are fictures or stationary, consequently the articles fixed 
thereon to be machined remain stationary during the process of 
being machined. ‘These machines have a bed with surfaced slide, 
the full length on which is mounted. a carriage which travels or 
traverses the full length of the bed by means of nut and screw or 
rack and pinion and worm gear, and on this carriage are fixed the 




















two uprights to which the cross slide and tool-boxes are secured, 
According to the invention the travelling carriage, to which the 
uprights and cross slide with tool-boxes are fixed, is directly under 
the stationary table on which the articles to be machined are 
secured and is driven by a screw centrally placed. A is the bed, 
B is the carriage, C is the right-hand upright, D is the cross slide, 
E is the tool-box, F is the stationary table, G is the driving screw, 
H 8 H are three pulleys ; the two outside pulleys are looseand the 
centre pulley is the driver which actuates the screw that traverses 
the carriage on the bed ; there are one cross belt and one straight 
belt provided with automatic shifting motions for reversing the 
traverse of the carriage at any point or distance to suit the length 
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of the article or articles that are being machined.—J/wne 2nd, 1909. | 


MISCELLANEOUS. 


14,738. July 11th, 1908.—IMpRoveMENTs IN RING LUBRICATING 


BEARINGS, Hermann Stams, Bad Warmbrunn, Prussra. 


This invention relates to an improved dust-tight ring lubricating | 


bearing with movable steps which, while being of strong, solid 


construction, can he readily inspected and adjusted during | 
The invention is illustrated in the | 
accompanying engraving, in which by way of example a pedestal | 
Ais the pedestal base, formed in one piece | 
The base | 


revolution of the shaft. 


hearing is shown. 
with the body B, which constitutes an oil reservoir. 
presents a concave bed to accommodate the lower bearing part 


or step D. The upper bearing part or step E presents a convex | 
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facing which is received by the concave tail piece of an adjusting 
screw F, passing through the cap. By adjusting the screw F wear 
can be taken up, or the step G tightened after having been traed 
up subsequent to long use. To the cap there are hinged two 
covers, X Y, which admit of ready inspection of the bearing at any 
moment. The covers can be held down dust-tight by means of 
screws M N. The shaft passes through the two ends of the oil 
reservoir B, and to prevent friction in the event of shocks in the 
end apertures and at the same time to form a safe dust-tight 
joint, special split packing rings are employed. Should the bear- 
ing get hot, owing to scarcity of oil, wearing down or catching of 
the oil rings, or the like, the defect can be quickly remedied after 
opening the covers. There is thus no need t» stop work for the 
purpose of refilling the oil reservoir, inserting a new oil ring, or 
inspecting the bearing for any reason.—./une 2nd, 1909. 
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SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


921,980 BREECH-LOADING ORDNANCE, A. 7. Dawson and (), 7 
Buckham, Westminster, London, England, assignors to Vickers, 
Sons and Maxim, Limited, London, England.—Filed Augusy 

nt 1907. : 
is is a combination patent for a gun to give high-angle {i 

It includes the combinati Lge Ph gre tipenadie, ielnioant 

in the carriage, of an elevating arm adapted to rock about the axis 





[821,960.] 





of the trunnions, a loading screw and an elevating screw connected 
with this arm, toothed gearing carried by the cradle for imparting 
motion to the loading screw, toothed gearing carried by the 
carriage for imparting motion to the elevating screw, means for 
actuating the toothed gearing, and means for ensuring the return 
of the gun, after loading, to the position to which it had been pre- 
viously adjusted by the elevating screw. There are nine claim 
922,563. Murrier Cut-out Mecuanism, L. S. Chadwick, Ports. 
town, Pa.—Filed March 8th, 1909. 

This patent is for an exhaust manifold, with suitable muffler, a 

plurality of discharge ports opening laterally from the manifold, a 
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rock shaft journalled below these ports, curved arms on the rock 
| shaft projecting into the ports, valves mounted on the ends of the 
| arms, and means for rocking the shaft to cause the arms to carry 
the valves into the bottom of the manifold to open the exhaust 
| ports. There are four claims. 
| 922,857. Process oF MANUFACTURING Gas, W. H. Cone, Detroit, 
| Mich., assignor to the Coal Products and Power Company, 
Detroit, Mich., a Corporation of Michigan.—Filed July 3rd, 
1908. 
There are seven claims, The fourth runs as follows :—The pro 
cess of generating gas which consists in blasting alternately 





through two bodies of coked fuel to maintain the same incan- 
descent, in placing green fuel adjacent and in coking proximity to 
one of said bodies of incandescent fuel but out of the path of the 
blast, in passing the distillate from said green fue! into the adja- 
cent incandescent fuel, and in simultaneously passing into said 
incandescent fuel and commingling with said distillate of the hot 





blast gases from the other mass of incandescent fuel. 








